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Page 71 Line 5 from top, for 4th read 14th. a 
_. 76 Lines 2 and 3 from bottom, for cave read cove. : 
ae 77 Line 7 from top, omit in both directions. 
a 92 Line 12 from top, for Georgetown read Gagetown. 
ie 101 Line 10 from top; the conglomerate spoken of as Lower Carboniferous 2 
since been found to be Devonian. 
102 Line 15 from top, for crosses read crossing. . or 
wi 122 Line 6 from top, for below read above. 
ae 140 Line 18 from top, for four read two. 

a a 194 Line 6 from top. In the estimate of the quantity of coal in the I 
tract, no allowance has been made for partings of clay or shale, 
thickness of these, see sections on pages 192 and 193. w 

204 The paragraph from line 14 to line 19 inclusive should be transferr 
page 199, and follow directly after line 21 from the top. N 

221 Omit “reer. 1N.” placed over the figures in the analyses. The fi 
correct, and simply require decimal points between the scan 

295 Lines 2 and 4, for 8. read T, and V. respectively, 


t 


SUMMARY REPORT 


OF 
GEOLOGICAL INVESTIGATIONS, 
ALFRED R. C. SELWYN, F.RS,, E.G. 
: | ADDRESSED TO 
4 THE HONORABLE ‘DAVID LAIRD, M. P. 
o MINISTER OF THE INTERIOR. 


Str,—I have the honor to submit for your consideration the customary 
annual summary statement of the progress which has been made, under 
_ my direction, in the Geological Exploration of the Dominion. Also, a 
" statement of the work which has been done in the Geological Survey 
4 Laboratory, and in the Museum, in connection with its improvement and 
_ extension, and with a view to augment its usefulness and popularity. 
: j With these are also submitted reports from those associated with me in 


' Scotia and Cape Breton Island, as well as in the Provinces of New 
- Brunswick, Quebec, Ontario, Manitoba, and British Columbia, the dis 


North-West Territory and Manitoba. ,..R. Bell, J. W. Spencer, and two drilling parties, 


i) Bie Geo oe BOO crenoeom ....Henry G. Vennor. 
Quebec... 6.2... ee eee cence eee edad H. Y. L. Brown and Arthur Webster. 
3 Pwew. Brunswick... ..0. css senses .. Robert Ells. 
Nova COLA ae caeselne ce Pea ae sks W. McOuat and Scott Barlow. 
As sland of Pape Dreher.) lasivis e056 Wee ©. Robb and H. Fletcher. 


Z In the distribution of the staff, as above stated, it may, perhaps, be 
thought that an undue share of attention was being devoted to investiga” 
a 


Progress during 
the past year. 


Distribution of 
explorers, 
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tions in Nova Scotia, to the neglect of that of other extended and less 
7 known portions of the Dominion. In making this distribution, however, 14 
oo have been influenced by the recognition of the fact that the development 
Importance of of coal and iron mines exerts a far greater and more enduring beneficial 
Bes fines. a influence upon the material progress and prosperity of the country than 
ee N can be ascribed to that of any other product of mining industry, and 
: therefore I deemed it to be one of the first duties of the Geological corps 
that it should endeavour to produce as quickly as possible complete and 
reliable maps and reports of these most important resources of the 
Dominion. This view was likewise held by my predecessor, Sir W. E. 
Logan, who, together with the late Mr. Edward Hartley, commenced in 
1868, and in the following year completed a detailed and elaborate Map 
and Report of the Pictou and New Glasgow coal-field,* while in his — 
Summary Report, dated Ist May, 1869, he writes: “The true structure 
of a coal-field in which valuable seams of fuel exist being a matter of | 
great commercial importance, no pains should be spared in making it 
out, but where, as in the present instance, it is of a complicated 
character, while natural exposures and crop workings are few, it will 
require much time to accumulate the number of facts required to 
arrive at a satisfactory conclusion.” 

The force of the latter part of this remark ean only be fully appreciated 
by the working geologist ; but I may say that in the continuous progress | 
‘of the examination since then, it has been found to be very generally — 
applicable to the Nova Scotia coal-fields, and has been the true cause of ; 
what might seem in the absence of any such explanation, to be an unne- 
cessary delay in the working out and in the publication of the results of — 
the survey. In the meantime, however, as a practical result of the work | 
in advance of publication, we have been enabled already to afford to 
persons actively engaged in endeavours to develope the working capabili- _ 
ties of the coal-fields a very considerable amount of valuable advice and — 
information, and especially so in the preventing large expenditures in — 
searching for seams of coal where the geological structure precludes the 
possibility of their being found. a 

Besides the several geological exploring parties above-mentioned, — 

_ two boring parties have been employed during the past season in — 

the North-West Territory, with a view to ascertain where the 
eastern limit of the Cretaceous coal bearing rocks is, and at the 
same time whether artesian wells affording good’ water can be made — 


* Published in the Report of Progress 1869-70, 
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upon the prairies where surface water is either very scarce, or for the 
_ most part too saline fer domestic purposes. The localities where these 
operations were carried out are at Rat Creek,* and in the vicinity of Fort 
_ Ellice, on the Assineboine; and on Swan River, near Fort Pelly. As the 
_ details of the work have already been submitted, it does not need to be 
_ further alluded to on this occasion, except to state that the results have 
not been as complete and satisfactory as might have been anticipated ; 
but, so far as they have gone, they lead to the conclusion that no difficulty 
- will be found in obtaining a good supply of water on any part of the 
_ western plains at a moderate depth beneath the surface. A sufficient 
depth has not yet been reached, either at Fort Ellice or at Fort Pelly, to 
prove the coal bearing strata. At Rat Creek, however, the superficial 
deposits were penetrated at 88 feet, and the underlying rock bored 
through to a depth of 122 feet, the section being as shewn in the 
- accompanying woodcut. 
é. The cream-coloured limestone shewn in the section is certainly either 
2 of Devonian or Silurian age, probably the former, and it does not differ 
_ from the rock of that age, where it comes to the surface, with a slight 
‘e westerly dip, around Winnepegosis and Cedar Lakes. The dark grey 
fine-grained rock beneath the limestone is unlike any rock, that has so 
- far as I am aware, been observed cropping out in this region. It may, 
Ber nc not improbably be a part of the same ridge of metamorphic 


ae ae! 


- 


ee 


and gneissoid rocks with quartz veins, noticed in 1858 by Professor 
- Hind, at St. Martin’s Lake, and which are probably either of Laurentian 
or Huronian age. In any case, the finding these rocks at Rat Creek, 
together with other ascertained facts in connection with the distribution 
_ of the different formations, prove that neither coal or lignite beds are at 
5 all likely to occur beneath any portion of the level country which con- 
stitutes the first prairie steppe. 

The position of the bore-hole at Rat Creek is about half way down the 
_ slope from the level of the plain to the creek bed, a total height of about 
thirty feet, and as the water rises to within seven feet of the surface, it 
js not unlikely that a cut made to intersect the hole at a somewhat lower 
“Yevel would result in establishing a permanently flowing spring, which 
~ would be a very great boon to the settlers in the vicinity. _ 

As instances of what has recently been accomplished in other countries, 


in deep boring, and also as shewing the cost, and the time required for 


such work, the following particulars are here given : 


* Rat Creek is 66 miles west of Fort Garry, on the first or lowest prairie steppe, 
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Ist. The deep boring made by the Prussian Government engineers at. 
a Sperenberg. Sperenberg, 25 miles south of Berlin, the depth reached was 4,172 it 
the greatest yet reached in the earth’s crust. The first 984 feet was 
made by manual labour at a cost of £1,600 stg., $8,000. Steam power was 
afterwards used, and the total cost was £8,717 14s. 0d. stg., $43,588 50. 
The actual woiking time being 3 years, 10 months and. 15 days. The ~ 
hole was commenced with a diameter of 15 inches, and at 956 feet had 
been reduced to 12} inches, being lined with tubes from the surface. 
How much the hole diminished in diameter below 984 feet is not stated. 
Percussion borers, with rods, were employed. 

2nd, The boring at the Insane Asylum, St. Louis, Missouri, depth 
| ; 3,837 feet, commenced at six inches diameter, in a well seventy feet 
oa deep, in March, 1866, and finished 9th of August, 1869. Steam power, 

ZA percussion borers, and wooden (white oak) rods in 33} feet lengths. 
fi: Total cost, less the value. of the Plant, $69,000. 
é Bohemia. 3rd. “Broad Bore Hole.” Bohemia; depth 2,001 feet; commenced 15th — 
ex ~ July, 1874, and completed to the depth named, 8th of January, 1875 ; 
é cost not stated. English Diamond Drill. 
: _ an, 4th. Sub-wealden Exploration, Sussex, England, depth 1,018 feet, com- 
a) menced late in 1872; completed in June, 1874. Total cost not stated, 
but the Diamond Drill Company offered to bore 200 feet further at the 
rate of £2 stg. por foot, a price considerably under their rate for boring 
at such a depth, but made in consideration of this boring being a purely — 
scientific undertaking. It is now proposed to carry this boring to a depth 
, of 2,000 feet, but it will have to be commenced again from the surface, 
oe Most successful It may be remarked that the most successful, and in the end the least 
inc. ie eda tied re costly, borings have invariably been those which have been commenced 

eh ; with a large diameter, or from six up to as much as fifteen inches. This. 
arises from the greater facility afforded for inserting any tubing that 
may be required, and also from the lessened liability of the rods to 
come in contact with the sides of the hole and to break off fragments — 
which fall down, and often, when the hole is small, jam and break the — 
oo rods, causing so much trouble and delay as not unfrequently, to make it — 
cheaper to abandon the hole and commence afresh from the surface. 
Geological Adverting to the statement on page 1 of the distribution of the Geo- — 


_ Corps too small s : : 
_ forthearea logical Corps during the past season, and, looking to its numerical — 
examination. —_ strength as there given, it must, I think, be admitted to be entirely dis- 

on proportioned to the immense area requiring examination, and over 


which its labours now have to be extended, ‘To indicate this more 
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forcibly, and at the same time to suggest the desirability of organizing 
the field staff of the Dominion Geological Survey on a somewhat more 
adequate basis, it may be well to compare it with the British Geological 
Survey, which has now been in progress since 1834, but, unlike the 
Canadian Survey, has never been compelled to devote any part of its 
resources to making topographical measurements for the construction of 
the essential preliminary maps. Here, this work unavoidably occupies 
fully two-thirds of the time and attention of the explorers, and constitutes 
one of the largest items in the expenditure of the Survey. | 

The total area of the United Kingdom is 121,000 square miles, and the 
field staff of its Geological Survey numbers sixty-four members ; namely : 

1 Director General. 

3 Local Directors; 1 in England, 1 in Scotland, 1 in Ireland. 

4 District Geologists. 

14 Geologists, and 42 Assistant Geologists. 

The Director General is also Director of the Geological Museum and 
the School of Mines, for which, I believe, he receives a special salary. 

The precise extent of the Dominion in square miles, I am not able to 
_ state, but if we assume it to be twenty times larger than the United 
_ Kingdom; or, 2,420,000 square miles, we shall certainly be within the 
mark. The geological examination of the whole of this immense area, 
_ extending from the Atlantic to the Pacific, is now committed to a field 
__ staff, which numbers only eleven members ; namely : 
e 1 Director. : 
: 10 Geological Explorers. 


jin As 


mee, 


~* 


The total annual appropriation for carrying on the survey (including 
_ boring operations), and for the payment of all expenses (rent, repairs, 
fuel, light, water, insurance, &c.) connected with the maintenance of the 
_ Geological Museum, Laboratory, Library and Offices in Montreal, as well 
as for the engraving, printing and publishing of all maps, sections, illus- 
trations and reports—the latter in English and in French—is $45,000.00. 
This is a sum not greater than is granted for similar purposes by 
“many single States in the neighboring Union; is very much less than is 
_ annually appropriated by the Federal Government for the United States 
_ Geological Survey of the Territories under Dr. F. V. Hayden, and amounts 
% to only a fraction more than one cent per head of the present population 
_ of the Dominion.* Under these circumstances I may be permitted to 


__* An appropriation of $75,000.00 has been made for the survey of the season of 1873, of the Territory 
of Colorado alone, (See Dr. Hayden’s Report, page 1, 1873.) Each party surveyed an area of about 5,600 
uare miles. ; 
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express a hope that when the appropriation for geological purposes is 
> again under the consideration of the Government, it will, through the 
2 enlightened liberality of the Ministry, and of Parliament, be largely 
augmented, so that the Survey and the Geological Museum can be — 
- organized on a scale more nearly in accordance with the extent, and with 
the rapidly increasing wealth and importance of the country. 

ee eee In reference to the topographical work of the Survey already alluded to, 


I may state that, during the past summer, not less than 2,000 miles have 
been measured, either by chain, odometer, micrometer, or pacing, and the 
bearings taken either with transit, sextant, or prismatic compass; while 
the track surveys on which the distances have only been estimated, amount 


zs Distance to several hundred miles more. And the total distance travelled by the 
ave: - 


explorers while at work, and going and returning, may be roughly stated 
at 60,000 miles as shewn by their respective diaries. In future, the 
travelling charges of the Survey will be considerably increased, owing to 
the withdrawal of free passes over the Grand Trunk Railway, a privilege 
which has, till this year, been invariably accorded to all the principal 
members of the staff. 

In the summary reports, and in the special reports of previous years, 
several maps have been mentioned as being in preparation. 

Ist. A map of the Eastern Townships on a scale of four miles to one 
inch, engraved in four sheets, and embracing an area of 26,121 square — 
miles, from St. Jerome and the Lake of the Two Mountains on the west, 
to ten miles east of St. Thomas, below Quebec, and from the U.S. Boun- 
dary along the 45th parallel of latitude, to eight miles north of Three 
Rivers, or to the parallel of 47° 50’, 

2nd. A map on a-scale of one inch to the mile of the Spring Hill, and a 
portion of the Joggin’s coal-fields in the County of Cumberland, Nova 
Scotia, embracing an area of about 272 square miles, 

3rd. A map on a scale of four miles to one inch of the Grand Lake and 
Clones’ coal-fields in Queen and Sunbury Counties, New Brunswick, and 
embracing the whole area of these counties. 

4th. A map of the Sydney coal-tield, Cape Breton, on a scale of one 
mile to an inch, covering an area of 250 square miles. The additional 
topographical measurements which were required for the construction of 
these maps have been completed during the past summer, but before the — 
geological structure can be correctly delineated upon them, some further 
investigations are required. When this work has been completed, it is 
proposed to publish these maps geologically colored, to illustrate the 
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_ reports on the districts to which they refer. Meanwhile, however, in 
pursuance of the instructions conveyed to me in your letter of the 23rd 
_ January, 1874, arrangements have been made, by which Messrs. Walker Arrangements 
and Miles will use them for their Dominion Atlas now printing, Walker & Miles 
and in which, with the exception of the Cape Breton map, they will 
accordingly appear, but without geological coloring, and, though in this 

respect imperfect, their early publication will at once render available, a 

very considerable amount of original and really valuable topographical 

information for the most part derived from the labours of the Geological 

Corps, but including also other unpublished surveys from various sources. 

_ Sir W. E. Logan’s large map of Canada and the adjacent states, on a scale 
of 25 miles to one inch, will likewise appear in the Dominion Atlas 
geologically colored, and for this purpose the publishers have been supplied 
with transfer copies taken in London from the plates, and transmitted to 
them in New York. 

In my report of last year’s operations it is stated, page 8, that a sketch Sketch map 
map had been made of the Saskatchewan River, from Rocky Mountain Saskatchewan. 
House to Cumberland Lake, and that a reduction of it had been prepared 
to accompany that report. This reduction, drawn by Mr. R. Barlow, to 
a scale of sixteen miles to one inch was, however, not completed in time 
to be issued with the report, but is now available, having been printed at 
the establishment of the Photo-Lithographic Company in New York. *i4 
The impressions are distinct and sharp, and quite equal, if not superior 
to maps produced by the usual lithographic process, with the advantage 
of costing less and being more quickly executed.* 

The greater part of my own time during the past summer has been Mr. Selwyn’ 
 oceupied in attending to matters connected with the general work of the 
_ Survey and the Museum. Early in July, a few days were spent in 
company with Sir W. E. Logan, in investigations connected with the 
4 - determination of the relative antiquity of the crystalline and the fossili- 

_ ferous rocks inthe Eastern Townships, alluded to in my last summary 

q report, page 2, and with a view of further studying the aspect and 

_ relations of these rocks in their north-eastern extension, I proceeded to 

Rimouski on the Lower St. Lawrence, and thence via Metis and the line Rimouski to 

a of the Intercolonial Railroad to Neweastle, New Brunswick. pein 
All the principal exposures and rock cuttings on the route were care- 

fully examined. In some of these, especially at Metis, and near the 


Pon er, 8 ag oe 


Freee ee ee 


'_ *Thave to thank the Surveyor-General, Lieut.-Col, Dennis, for suggesting this mode of printing, and 
__ also for kindly transmitting the manuscript to New York. : 
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summit level between the St. Lawrence and the Restigouche, the remark- 
able foldings and plications which have affected the strata, as well as the — 
thineral characters of the different groups, can be well studied. I failed, ~ 
however, to find evidence of the existence anywhere in this region of 
Primordial rocks clearly older than the Primordial Silurian (Cambrian) and the 


- Silurian an! 


Quebec group. Quebec group; while a large part of it is certainly occupied by rocks of 
Upper Silurian and Devonian age. 

Qos fields of Leaving Newcastle on the 28th of July, I proceeded to Spring Hill, in 

County, N.£. Cumberland County, Nova Scotia, where, in company with Messrs. Scott, 
Barlow and McQuat, some obscure points affecting the structure of this 
coal-field were investigated, resulting in the determination of the approx- © 
imate position and course of several large and important faults. The — 
limit of the Productive Coal Measures in the Spring Hill and Joggin’s 
coal-fields can now be very closely laid down, which in future will be the 
means of preventing much waste of time and money in boring and 
sinking for coal seams in situations where there is no possibility of find- 


. ing them. 


__Reporteddeposit A report having been received that an extensive and valuable 


of hematite in 


oS Prins Edward deposit of hematite had been discovered in Prince Edward Island, and the 


statement being supported by some small samples of excellent ore which 
were said to have been taken from the vein, I thought it desirable to visit 
the locality, which I accordingly did in August, but only to find that no 
such deposit existed as had been represented, and that the samples 
exhibited, instead of having been taken from the vein, had been picked 
up on the shore at Gallas Point, where it had already been described by 
Principal Dawson, as follows :—“ Red Hematite: an excellent ore of iron — 
“in concretions at Gallas Point and elsewhere. At Gallas Point sufficient 
“quantities may be picked up on the beach to afford a small additional — 
“supply to aniron furnace, but not to warrant any independent enter- 
* prise.’ 

My impression is, that even with this limited application of it, the ore 
would very soon be exhausted. ia 

From Prince Edward Island I went to Sydney, Cape Breton, and spent — . 
some days with Mr. Charles Robb, studying the structural details of the 
Sydney coal-field, and the relations of the coal measures to the underlying | 
' Mill-stone Grit and Lower Carboniferous formation. An examination was 
also commenced between Sydney and Louisburg, with a view of gaining 
some definite information respecting the lower paleozoic rocks of Cape : 


eG 


* Report on the Geological Structure and Mineral Reso ward Island. Dawson 
LL.D: HRS. F.G.8, 18. Printed by authority of the Gon awa ae <a 
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Breton, and it was intended to extend this examination into that almost Lower paleozoie 
wholly unexplored region embraced in the Counties of Victoria and Cape eet 
Inverness. The work was, however, unavoidably suspended after the 
lapse of only a few days, but nevertheless some very interesting facts were 
observed, shewing the occurence in Cape Breton of a thick series of 
strata, very closely resembling in mineral and physical characteristics, 
and probably also corresponding in age and origin with the great Lower 
‘Silurian voleanic accumulations which constitute the principal mountain 
-masses of North Wales—Snowdon, Cader Idris, ete. 
Should further investigation of this interesting series of rocks prove 
this view to be corr ect, then the great gap that apparently existed in the 
Nova Scotian lower palmozoic series, between the highly fossiliferous and 
characteristic Upper Silurian rocks of Arisaig and the Primordial Silurian 
or Cambrian slates and quartzites of the gold mining districts, may be 
satisfactorily filled up, and the complete series of formations be recognised 
in Nova Scotia, as it occurs in ‘“Siluria ” from Lower Cambrian to Ludlow - 
inclusive. Dr. Honeyman in his remarks on the crystalline rocks of 
, Arisaig and George’s River,* has already suggested the probability of 
these being of Lower Silurian age, and has paralleled them with the 
“somewhat similar crystalline rocks of the Quebec group in Eastern 
Canada, though as yet no fossiliferous beds have been found associated 
vith them, either at Arisaig, or at George’s River. 
The examinations recently made by Mr. Robb at Kelly Cove on the 
a Great Bras D’Or Lake show that a similar series of crystalline rocks,— 
agnesian: limestones, serpentine,} &c.,—occur there between the Carbon- 
_iferous series and the great mass of syenite, which has been supposed to 
‘be of Laurentian age ; but which will, I think, more probably prove to be 
an intrusive mass nearly corresponding in age with the great central 
granitic axis of Nova Scotia, which is undoubtedly pre-Carboniferous and 


‘ 


. 
- 


4 


a 


As regards tie occurrence of Lower Silurian rocks in the cutting at the Age of rocks a 
Wi 
Wentworth station of the Intercolonial Railroad, as stated by Dr. on them: 


r Intercolonial ny 
“Honeyman, I may say that in 1873, Mr. McOuat, of the Geological Corps, Railroad. 
collected 300 specimens from this locality. Mr. Billings has examined 


p this collection and informs me that, though re spoon are not of such 


‘4 


x 


nsactions of the Nova Scotian Institute of Natural Science, vol. III, part GV; 
‘ ral eters are given of these so-called serpentines in Dr. Harrington's Report, 
wit. 
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ae The following are the only ‘species Mr. Billings has been able tom 
atm) determine:—Graptolithus, allied to G. Clintonensis ; Lingula oblonga ; 


Be Leptena transversalis ; Strophomena riskdoc dacs Rhynconella Eva, and 
Re Atrypa reticularis. 

cab The matrix is a somewhat hardened, dark blue, rubbly shale, precisely 
yi a similar to the blue Ludlow shales of Britain. 

4 _ Mr. Billings’ In the early part of the year Mr. Billings was chiefly occupied in 
es ee attending to the printing of Part I. of the second volume of the Paleozoic 


Fossils of Canada, which was issued in August last. And he has since 
been engaged upon Part II. of the same volume, which he hopes will be 
completed and published during the present year. 

His duties as Curator of the paleontological branch of the Museum, 


and the examination of collections brought in by the field parties, a 
also occupied a portion of his time. 
Improvements A good many improvements have been made in the arrangement of 


in the arrange- 
_ ment of the specimens exhibited in the Museum, especially in making them more 


the Museum, generally interesting and instructive, by the addition of printed labels 

. giving a brief descriptive notice of the specimen and the meaning 

itsname. Thus we find Protichnites and Climactichnites—names which 

y probably to the majority of persons visiting the Museum are peviemaa 
meaningless—described as follows: 

Tracks or Trails of Marine Animals. Protichnites, or “ First Fossil 

Foot-prints.”” These consist of two rows of small impressions, with a 

groove between them. The groove is supposed to have been made by 

the tail. No portion of the body of the animal has ever been found. It 

is supposed, however, to have resembled the King Crab or Limulus of the 

present day. ; 

The tracks occur in the Potsdam Sandstone in several localities, but 

most abundantly near Beauharnois, about 20 miles from Montreal. 


There are six kinds of tracks which have been named by Professor Owen 
as follows: 


. 
Protichnites septem-notatus. 
ay J ‘fi octo-notatus, 
oa ss latus. : 
a multi-notatus, a 
lineatus, 24 
alternans, 


All of these are on exhibition in this Museum. 
Attention was first directed to these tracks by the late Mr. Abrahie 


who published an account of them in the Montreal Gazette, and brought 
. 


ee 
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them under the notice of Sir W. E. Logan. They were described in the 
Quarterly Journal of the Geological Society in 1852. 

x The smooth part of the stone is supposed to have been ground down 

. and partly polished by the action of drifting ice. The reminder exhibits 

a fine display of ripple-marks. The small specimen in the upper right 

hand corner shows the effect of either the wind or the current upon the 

_ sand. 


+ 
ce 


‘ year :— 
1, Collected by J. Petet, Devonian fossils, Ontario..............+.. 3,000 specimens. 
a. 2. Bente by Major Grant of Hamilton, Clinton and Niagara fos- 
cHike. (Oe ee PROG. SAO neers Incense meetin rag. 85 es 
es, Collected by T. C. Weston, Quebec Group fossils, ‘Temiscouata 
a Josie. sb OR RS BAS aS AmiSS Ghd or agp O esr Sacer coin c 150 aS 


- leaves from cua River, above the mouth of Guest Bear 
r FIP cee NT VOT Ae Oofe) = belt veckscelc(orersieyetores 2 '=alaMwid sis 0 cle felniaie siah elt 2 es 
; Corals from Mackenzie River, below Fort Norman.............. 3 ae 
a Atrypa reticularis, from the Rocky Mountains, near Fort Good 

_ OIG etslcterns Feo ehenae > Vin, sininye lr Hie nalate nine A Hele SS ee nhe semen oie 4 us 


Atrypa reticularis and Cyrtina from the Rocky Mountains, near 
Fort Good Hope. (These are certainly Devonian, and are 


beautifully preserved specimens.)........-+.+0e5ee eee eee es 2 
Fossil wood from Mackenzie River, below Great Bear Lake River. 3 < 

_ 5. Collected by T. C. Weston, fossils from the Guelph formation, 

” Dip sc Sw Ss Orn Ceram Cn OOS ten ornare Cratos 571 ut 
- 6. Purchased from C. DeCew, Devonian fossils from Ontario .....1,833 a6 
7. Purchased from J. W. Tayler, fossils from Gamoche Bay, Anticosti, 

in dbe GiMUriANs 200 sy = © wicoe oe «oil cise a aye see ohne ierwe ateleavoledanae 250 se 
; "8. Purchased from ©, DeCew, Devonian fossils from Ontariors.+54,.. 1,500 Gs 
9 9. Collected by James Richardson, fossils from the Cretaceous rocks 
of British Columbia..........sccce cess cece ence ee eegee eens 350 gs 
10. Collected by -. W. Spencer, Devonian and Cretaceous fossils from 
e > cnet bE Bo Ge SRE OS ar One noir ORC ICR eB Olgas IR 
‘11. Collected by A. R. C. Selwyn, Middle and Upper onan. fossils 
from the Restigouche River Valley......-.+--+++++ ++: oe. ety et 


‘The fossil leaf impressions above mentioned, have been submitted to Fossils 


Principal Dawson; among them he finds the following genera and species : 
; 1. Populus Richardsonii— Herr. 
2. Corylus, Macquarriei, hazel. 

Bee c.-, . 3. Sequoia Langsdorfiir 
zo 4, Corylus, sp. 
ae: - «4B, Leaf like Diospyros, date. 


obs 
- 
<a é _y 
‘ 


He Re Frat et bel bi i Span ‘ 


The following additions to the collection have been received during the Additions to the 


paleontological 
collection. 


amined by 
Prinelpal 
Dawson. 
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The forsil woods from Mackenzie River have been sliced by Mr. Westo 
ae for examination under the microscope, and Principal Dawson, who has 
‘ kindly examined them, states that they represent three distinct species ; 
one of the pine type and two of the cypress type. 

iN As none of the specimens in Mr. Richardson’s large and very inter- 
mares; esting collection of Cretaceous and other secondary fossils from the 
coal-bearing rocks of Vancouver and other Islands in the Strait of. 
Georgia, and, from the Queen Charlotte group, had then been examined, 


AALS a 


é Services of I last year secured the services of Mr. J. F. Whiteaves, F.G.S., for this 
5B Bare 7 work, and the first result of his investigation is given on pages 
i 260-268, of the Volume of Reports for 1873-74, recently published. 


Mr. Whiteaves has since been occupied in a careful study of the valuable 


a and unique collection of the fossils from the coal-bearing rocks of the 
. a Queen Charlotte Islands, which were visited by Mr. Richardson in 1872. 
a Be aia iby Mr. Of this collection, Mr. Whiteaves says: “These fossils have a double 
eS f pruiteaves Ome interest; first, as exhibiting a blending of Jurassic and Cretaceous types, 


finsis “°° circumstance before without parallel in North America; and secondly, 


as tending to elucidate the geology of a part of the world never before 
examined by a competent observer. There are forty species in the 
ve collection; one of which is a coral, two are brachiopods, sixteen lamelli- 
branchiate bivalves, five gasteropoda, and sixteen cephalopoda.” 

A detailed description of the various species, with illustrations, is being 
prepared, and it is hoped will be ready for publication during the ensuing 
summer. -. 

In November last, Mr. Richardson returned from the Pacific Coast, 
bringing another valuable addition to the collections, consisting of a very 

i. Cretaceous beautiful series of Cretaceous fossils from Sucia Island. These have 
 _ Suciatstand. likewise been carefully examined by Mr. Whiteaves, who states that 

me _ there are about forty species of which he believes about one-third to 
be new to science. Those which can be referred to species already 
described, have been named and mounted for exhibition in the Museum ; 
and a report on the whole, with figures and descriptions, is in course 
of preparation. 
aa ae cession The Geological Survey Museum now possesses by far the largest 

fossils. collection in existence of the Secondary fossils of the British American 
Pacific Coast, obtained from a number of localities between the forty-ninth | 
and the fifty-fourth parallels of latitude; and it is much to be regretted _ 
that want of funds to provide the requisite fittings and cases in the | 
Museum, will at present prevent their being exhibited. 

Besides geological collections—rocks, minerals and fossils—Mr, Rich- 


Need of funds 
for cases, 


. 
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ardson has brought a number of specimens of plants and of marine ani- 
mals which will be placed in the Museum of the Natural History Society. 
Among the latter may be mentioned, four fine and perfect specimens, 
taken alive, in about 50-fathom water, of the gigantic Sea-Pen, 
“ Verillea Blakei,” the largest of which is nearly eight feet in length. 
“Also, a fine specimen of the large edible crab of the West Coast, “Hehid- 
“nocerus cibarius’ (White), and three rare species of fishes. Mr. Whiteaves 
states that several of the hydroids, polyzoa and crustaceans in the collection 
are, as far as he can ascertain, undescribed species. It is proposed to 
“publish a paper on these and on the other marine animals, and also one 
on the plants, in an early number of the “ Canadian Naturalist.” 
- The investigations made in the laboratory by Dr. Harrington and 
Mr. Hoffmann have been of the same varied character as in previous years. 
Three complete analyses, six partial analyses, and five assays of iron 
ores have been made. The results of some of these were published in the 
‘Report of Progress for 1873-74. The analysis of a clay iron-stone» 
brought by Mr. Bell from the “ Dirt Hills,” and mentioned ih his report, 
“page 78, Report of Progress, 1873-74, shews it to be arich and valuable 
ore, and one which, if the quantity prove sufficient, may eventually be of 
“very considerable importance. 
_ Proximate analyses have been made of seven specimens of lignite and 
eight of bituminous coal. Most of these were published in Appendices 
to the Reports of 1873-74. The results of the analyses of two samples 
brought by Mr. Scott Barlow from the “top bench” of the Styles Mine, 


Nova Scotia, not previously given, are as follows: 

q : 1 a 

y Slow Coking, Fast Coking. Slow Coking. Fast Coking. 
q Water (loss at 115° C.)........ 4,05 4.05 3.72) pe are 
a Volatile combustible matter.... 33.72 38.18 33.24 37.66 

a Hecacly OpnbOl<jew ete aspes ae0e\ loses. 55.83 51.37 52.15 47.73 


Ash (purplish-grey) ........+++ 6.40 6.40 10.89 10.89 


100.00 100.00 100.00 100.00 


_ The specimens presented a curious sléckensided appearance, the lustre 
was dull “eee somewhat resinous, ae the oe ats Both - 


‘Six assays have been made for silver, lead, copper, nickel and cobalt; 
and complete analyses of six minerals and rocks of scientific interest, as 


Plants and 
marine animals 
from British 
Columbia, 


Investigations 
in the chemical 
laboratory, 


Analyses of coal 
from the Styles 
Mine, N. 8. 


Various assays 
and analyses. 


mer 


hy _ Microscopic 
study of rocks, 
ol _ and work in the 


Interesting 
_ Inineral waters. 


mentioned a specimen of iron pyrites from Londonderry, 2 Nova Scotia, 
which Mr. Hoffmann found to contain 0.144 per cent. of nickel, and 
- 0.813 per cent, of cobalt. In what quantity the pyrites occurs, is not at 


Mr. 
Toone Smith. 
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well, as’ partial analyses of nine others. Among the minerals may be 


present known. For the particulars of the commercial value of such 
cobaltiferous ore, I may refer to pages 750 and 751 of the Geology of 
Canada, 1863, where it is shewn that ores containing only from 0.5 to 0.6. 
per cent. of oxyd of cobalt can be very pr ofitably worked. 


Among the rocks analysed was a magnesitic ophiolite from Melbouria 
in the Eastern Townships, which was found to contain chromium, man- 
ganese, nickel and cobalt. Full details of this rock will be given in a 
future report. ; 

Mr. Hoffmann has made some complete and interesting analysés of 
iron slag from the Acadia Iron Company’s blast furnace, and also of 
the crushed quartz used for making the furnace hearths, and of the: 
bar iron. 

In addition to the laboratory work, the microscopic study of a number: 
of crystalline rocks has engaged the attention of Dr. Harrington. He 
has also devoted considerable time to perfecting and arranging the 
collection of minerals and rocks on exhibition in the Museum, including 
the special collection of Canadian iron oresyalluded to in my last summary 
report, page 8, which is now nearly completed, and forms a very 
interesting series, illustrating the wide distribution of valuable iron ores 
in the Dominion. + wet 

In February last, samples of two very interesting and remarkable 
mineral waters were sent by Dr. Grant of Ottawa to the Museum. These © 
have been analysed qualitatively by Mr. Hoffmann. The one contains 
26.2 of solid parts in 1,000, or 2.62 per cent. ; and the other 2.50 per cent. — 
The details of these analyses, and of other investigations in the labor- 
atory, are given in Dr. Harrington’s report. | 

As forming also a part of the investigations undertaken by the survey 
during the past year, I have to transmit an interesting and valuable 
report by Mr. J. Lionel Smith, on the History and Statistics of the trade 
and manufacture of salt in Canada. This report forms a useful and 
appropriate sequel to the reports by Dr. 'T. Sterry Hunt, published in the 
volumes of the Geological Survey Reports for 1866 and for 1869, in which — 
the geological and chemical relations of the salt deposits and the various’ . 
processes of manufacture are given in detail. : "I 

During the past summer, the offices of the Survey were removed to the 
new building erected by Sir W. E. Logan, in St. James Street, ‘oneal 


a 
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in the rear of the brick wing of the Museum, with whieh it has been 
connected by fire-proof iron doors. 

_ The rooms thus vacated in the Museum building have become avail- 

able, and some of them have already been fitted up for the exhibition of - 
Specimens ; funds are, however, now wanting for the repairs, alterations 

and fittings, required before the other rooms can be similarly utilized. 

S It is very desirable that there should be on exhibition in the Museum Importance of 


f : 4 : a collection of 
for reference and for general information, a good collection of models and mining and 


s ae , metallurgical 
examples of the newest and most improved mining machinery, tools and models. 
implements, as well as of metallurgical works and processes. Such a 
Collection is a very important adjunct of every Museum of Economic 
Geology, and considering the proportions which the Museum and the 
associated Library of the Canadian Geological Survey have already 
‘attained, it is certainly a matter to be regretted that their full usefulness 
for practical and scientific purposes of reference and instruction, should 
‘be. curtailed and hindered by any short-sighted parsimony, in granting 
the comparatively insignificant funds required for their proper and 
‘efficient maintenance and progress. 

2 The interior of the Museum building had not been painted or repaired for Repairs in the 
‘twenty years. During the past summer this much-needed work has 
been carried out so far as the resources of the Survey permitted, and 
‘a great improvement is now visible in the appearance of the Museum. 
‘The expenditure for these purposes—repairs, fittings, etc. ; and for taking 
down, repairing and re-setting the steam boiler for heating the building, 
has amounted to over $2,000.00 during the year. 
: _ From the Ist of May, 1874, to the 1st April, 1875, 1,017 persons visited Number of 
the Museum. This, though still a very small number, is a considerable 
‘increase over previous years, nothwithstanding that for several weeks 

uring the*past summer, while the repairs were in progress, the doors were 
necessarily closed. Next year I hope to have a full descriptive catalogue Deseriptive 
of all the specimens prepared. When this can be printed and made sae: 
wailable for the public, the collection will become more generally interest- 
ing and instructive. 
In December last an application was received from the Board of School Geological 
“Trustees of Elora, Ontario, to be supplied with a geological collection for schools. 
the use of the public school, and a set of typical Canadian rocks, minerals 
‘and fossils, comprising 277 specimens, properly named and catalogued, 
“was prepared and sent to the Board, on the understanding that suitable 
cas es for its preservation would be. provided, and that it was to be 
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On application, similar collections will be prepared for distributior 
among the managers of public schools, who can guarantee that they 
wish to utilize them for educational purposes, and are in a ae to 
do so, : 
; Mining Efforts have been continued to obtain reliable annual statistics of mines 
| ‘aaa and mineral produce in the Dominion, but the result has, I am sorry t 
say, not been encouraging. Out of 216 circulars issued to the asi 
managers and proprietors of mines in all parts of the Dominion, only 65 
have been returned with the information asked for. The apathy on the 
subject evinced by some, and the reluctance of others, to give any infor 
mation, is certainly surprising. The general value and usefulness of sue 
statistics does not need to be pointed out to any person of ordinary intel- 
ligence, and it is quite impossible that their publication can, in any way, 
injuriously affect individuals, and yet the fear of its doing so is, I imagine, 
the only way to account for the very limited response which our efforts is 
have met with. They will not, however, be abandoned, and it is hoped 
that gradually more encouraging and satisfactory results will be attained. 
Herat: of From the Ist of July, 1873, to the Ist of April, 1875, 2,953 opies 

- distributed. of the various maps, and other publications of the enix have i 
a distributed. ring 

Additions tothe Appended, is a list of the additions to the library during the same 

J period by presentation and purchase. Also, a list of the scientific 


magazines and journals subscribed for and regularly received yy the 
5 Survey. 


‘aon 


I have the honor to be, Sir, 


Your obedient servant, if 
ALFRED R. C. SELWY Y 


4 ; \ 
Geological Survey Office, 
Monrreat, Ist May, 1875. 
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_ BY PRESENTATION. 
Royal Socicty of London :— 


Pransactions.......+.$....+++-+« Volume 161, Part . II. 
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POCCCMINE Bier. 6 «lu sf esis .. Volume XXII, No. 148-155, 
fe Sarin crue) oe ack ETO) 166-168. 


” he Literary and Philosophical Society Oe Manchester :— 
Be + IMIG IT hoodian aninocaas .. Third Series, Volume XV. 
” g EPCOCEECINRS a feowel oa ss so: 0:5 doce ts eT Volume VIII-XII, 


M Manchester Geological ee — 
~ 'Transactions.........+....+.. Volume XIII, Part L-VIIL. i 


Manchester Scientific Students’ Association :— 
_ Annual Report for the year 1873. 


Ro yal Society of Edinburgh : _ 
Proceedings. . ceeeceeseees Volume VII, Sessions 1871-2. 
«“ re ey ce ITT of ott Seta tia ed 
Transactions............. Volume XXVIJ, Part 1, 1872-3. 


Transactions.....,........-..-. Volume JI, Part I-II-III. 
ae chcgcnhhisC TUEIEE PREIS co ese mamma 8 Pega FW 
ical Society of Edinburgh :— . 
Transactions and Proceedings........ Volume XI, Part I. 
gical Society of Glasgow :— ot} 
Transactions......,..-.---.-. Volume I, ‘Part I, 
Re siere mae erecaciessinye Te «TIMI. 
Pacem nec es) oo. LTT, et I-II. 
Ces SC ae ae ai aan i I-II. 
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Powell No- LO -THE LIBRARY, 
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a ; Gio ogical Society of India—continued :— : 
i Resordsins hea Volume V, Part I-II-III-IV, 1872. 
c- Rega i675, « VI, & LILILIV, 1873. 
= Paleontologia Indica........++++ Volume IV, Part I-II. 
ee « ABER oe 3 ees Series VIII, Part 1V-V. ‘ 
m ft) ae eee See ae 
2 New Zealand Institute—James Hector, M.D., F.R.S. :— 


Transactions and Proceedings, Volume VI, with 26 Plates. 
Meteorological Report, 1873. 
Museum and Laboratory Annual Report, 1872-3. 


Rd hs 


ee: 


Nova Scotian Institute of Natural Sciences :— 
Proceedings and Transactions, 1872-3. 


Geological Survey of Newfoundland.—ALEXANDER Murra¥, F.G.S., Director :— 
Report of Progress, 1873. 


Commissioners of Crown Lands of the Province of Ontario :— 
Report, 1873. 

Board-of Agriculture, Ottawa :— 

Census of Canada, 1870-1. 

W. H. Batty, F.L.S., F.G.S., Dublin :— 
Figures of Characteristic British Fossils, with descriptive remarks, he 

I-II-III. 

Dr. STERRY Hunt, LL.D., Boston :— 
Chemical and Geological Essays, 1875. ? 
Coal and Iron of Southern Ohio, &c, 


United States Geological Survey of the Territories—DR. F V. HAYDEN, U.S. Geogist-— 
Fossil Vertebrates, Volume I; by Pror. Joszrn Lerpy. 
Synopsis of the Acridide of North America ; by Cyrus Tuomas, Pu.D. 
Profiles Sections and Illustrations accompanying the Final Report of the Chief ’ 
Geologist, 1872. bs 
First, Second and Third rere Reports of the United States Geological Survey 
of the Territories, for the years 1867-8-9. “4 
Final Report of the Geological Survey of Nebraska, and portions of the adjacent, , 
kr Territories ; by F. V. Haypgn, with Map, 1871. 
Preliminary Reset of the United States Geological Survey of Wyoming? and. 
portions of contiguous Territories ; by F. V. Hayprn, 1870. 
. Fifth Annual Report of the United States. Geological Survey of Montana, and 
portions of the adjacent Territories ; by F. V. Haypkn, 1871. 
Sixth Annual Report of the United States Geological Survey of Tere 
embracing Montana, Wyoming, &c., for the year 1872. ae 
Map, of the Source of Snake River. oe. 
Map of Montana and Wyoming Territories, et — wah 
Map of parts of Idaho, Montana and Wyoming, : ; : 
Map of ihe Upper Basin, Fire-Hole River. . E 


. 
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United States Geological Survey of the Territories—continued :— 

Annual Report of the United States Geological and Geographical Survey of the 
Territories, embracing Colorado; by F. V. Haypgn, 1873. 

Geological Report of the Exploration of the Yellow-Stone and Missouri Rivers, 
with Map, 1859-60. 

Synopsis of the Flora of Colorado; by Porter & CovunTEr. 

Geological and Geographical Survey of the Territories, 1874 

Descriptive Catalogue of the Photographs of the United States Geological 
Survey of the Territories, 1869-73; by W. H. Jackson 

Meteorological Observations during 1872, in Utah, Idaho and Montana; by 
Heyry Gannerr. 

Lists of Elevations in that portion of the United States west of the Mississippi 
River ; by Hunry Gannett. 

Catalogue of Publications, United States Geological Survey of the Territories ; 
by F. V. Haypun, 1874. 


_ United States Geological Survey of the State of Iowa.-C. A WHITE, M.D., State Geologist:— 
Report of the Geological Survey of Iowa ; 2 volumes, I-II. 


United States Geological Survey of Illinois —A. H. WORTHEN, Director :— 
Geological Survey of Illinois, Geology and Paleontology, Volume V. 


United States Geological Survey of Ohio.—PRror. J. 8S. NEWBERRY, Chief Geologist :— 
Report of the Geological Survey of Ohio, and Atlas, Volume I, Part I. 
Report of the Geological Survey of Ohio—Geology, Palxontology, Volume I, 
Part II. 


United States Geological Survey of Missouri.—G. C. BROADHEAD, State Geologist :— 
Report on the Geological Survey of the State of Missouri, 1855-71. 
Preliminary Report of the {ron Ore and Coal Fields, from the field-work of 1872, 
with Atlas of 14 Maps and Sections. 

Report by the Curators to the Governor, 1873. 

Report of the Geological Survey of the State of Missouri, and Atlas ; including 
field-work of 1873-74. 


United States Geological Survey of California,—J. D. WHITNEY, State Geologist :— 
Contributions to Barometric Hypsometry, with Tables for use in California. 


. pew York State Museum of Natural History.—JaMeES Hau, LL.D., Director :— 


Twenty-first Annual Report of the Regents of the University, 1868. 


Twenty-second W rf 1869, 
+ Pwenty-third Noa “ ie 1869. 
Twenty-fourth ee “i us 1870. 
Twenty-fifth ub ie Fvagh 1871. 
Twenty-sixth ‘a ae hi 1872. 


Fifty-sixth Annual Report of the Feuttocs of the New York State Library, 1873. 


. - Board of Agriculture, State of Muine, U S.—S. L. BoarpMAN, Secretary :— 
, Sixth and Seventh Annual Report of Agriculture and Geology ; Second Series, 
2 Volumes, 1861-2. 
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Bourd of Agriculture, State of Maine, U.S.—continued ! 
Report of the Agriculture of Maine ; Second Series, 8 Volumes. 
Provisional Report upon the Water-Power of Maine ; by Waiter WELLS. 
The Water-Power of Maine; by WauTzr WELLS. 
Report of the Commissioners of ths Hydrographic Survey of the State of Maine, 


 ! 1867. 


re one 4 Third, Eleventh and Nineteenth Annual Reports of the Secretary of the Maine 
Rt Board of Agriculture, 1866, 1874. 
hes : ' A Survey of Waldo, County Maine ; by J. W. Lane. 1873. 
a * First Annual Report of the Secretary of the Maine State Pomological Society for 
a the year 1873. 


The Ornamental and Useful Plants of Maine ; by F. L. Sorrenzr. 

Some Materials towards a History of the Cattle of Maine ; by S. L. BoarpMAN. 
Harvard College, Cambridge, Mass., U.S :—° 

Catalogue of Terrestrial Air-Breathing Mollusks of North America; by — 
as W. G. Binxey; Volume III, No, IX. 
Ophiuridae and Astrophytidae, new and old ; by Tazo. Lyman. 
Annual Report of the Trustees of Harvard College, 1872-3. 


Boston Society of Natural History :— 


Proceedings........- +..«+.Volume XV, Part TI-ITI-IV. 
x rat Lay ee Phe hed OR Po Ny. 
UY See dott at Goch tiga ee I-II. 
: Memoirs...... weg t ccriseces VOLUMOS Ll, te ne Loree Ne Mi 
; URS | aed Volume II, Part III, No, I-II-ILI-IV-V. 


Academy of Natural Science of Philadelphia :— 
Proceedings.......Part II and III, 1873, Part I-11, 1874. 
Essex Institute, Salem :— 
Proceedings....¢...... .«ees+. Volume IV and V 1872 3. - 
Academy of Science of St. Zouis:— e) 
TYANGRCULONS. 7.56 s.20ue ss sinc se cs gee VOLUING El Gees 
Peabody Academy of Science, Salem :— 
: Annual Report of the Trustees for the year 1873, 
A _ L’ Académie Imperiale des Sciences de St. Petersburg :— 
Memoir WEL waist ot eapionces .Série Tome XI, No, 4. 
Heo oa MON Wh WM aye ne a 
Jamus.D. Dana, New Haven, Conn. :— ; 
On the Quartzite Limestone and associated Rocks of the vicinity of Great 
Barrington, Berkshire Co., Mass. < . 
C. H. Hirescock and J. A. Huntinatoy, Hanover, N.H, :— 


{ 


s Geology of the North-West Part of Maine. eu ff 
? United States Geological Survey of New Jersey.— Guo. H. Cooxe, State Geologist :—_ | Ke 
a Annual Report of the State Geologist of New Jersey, for the years 1870, 1871, i 


1872 and.1873, 
Geological Map of Northern New Jersey, 1874. ae: 
Atlas of Maps of the Stateof New Jersey, 
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Crown Lands Department, Province of New Brunswick :— 
Thirteenth Annual Report, for the year ending October, 1873. 
Map showing the Timber Lands of New Brunswick. 
Industrial and Technological Museum, Melbourne :— 
Lectures during the Autumn Session, 1874. 


; 


< 


Geological Survey of the United Kingdom, London :— 
Catalogue of the Published Maps, Sections, Memoirs, and other Publications, 
up to January 1, 1874. 


PrRoFEssor N. H. WINCHELL, M.A., State Geologist of Minnesota :— 
First Annual Report of the Geological and Natural History Survey of Minnesota, 


for the year 1872. Extracted from the Regents’ Report for 1872. = 
i Annual Report of the Board of Regents of the University of Minnesota, for the 
z year 1873. 


3 The Drift Deposits of the North-West ; by N H. Wincuett. 
Royal Colonial Institute :— 
é Proceedings, 1869; Volume First. 


C. H. Hircucock, Hanover, N.H. :— 
Geological History of Winnipiseogee Lake. 


' J. W. Dawson, LL.D., F.R.8. F.G.S. _ 
Report on the Geological Structure and Mineral Resources of Prince Edward 


a 

" Island, 1871. 

_ SanpForp FLEMING, C.E., Engineer in Chief, C P. Railway :— ‘Ta 
4 Report of Progress on the Explorations and Surveys, up to January, 1874. 

a Maps and Charts to accompany Report on the Explorations and Surveys, up to 

‘ January, 1874. 

a Geological Survey of Scotland :— — rg 
% Descriptive Catalogue of the Maps, Sections and Memoirs (published and in 

‘ preparation), 1873. 


Joun B. PERRY, Cambridge, Mass. :— 
A Review of Sir Charles Lyell’s Students’ Elements of Geology. 


ALFRED R. C. SELWYN :— 
New Zealand Exhibition, 1865. Reports and Awards of the Jurors, and 
Appendix. 
Bssays and Statistics on the Social and Economic Resources of the Colony of 


Victoria, 1873. 
Geological Survey of Victoria: — 
Report of Progress, 1873. ; 
Paleontology of Victoria, Decade 1; Frepmricx McCoy. 


Massachusetts Institute of Technology : — 
Prseident’s Report for the year, 1874. 


* THomas DEVINE, F.R.G.S. :— 
Government Map of Part of the Dominion of Canada, 


General Land Office, Washington :— 3 | 
Map of the United States and Territories, 1874. pe 
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at Field and Forest Rambles; A. Lzita ApAms. 

as Coal at Home and Abroad ; J. R. Lrrrcam. 

eS Coal-Regions of America ; James MacrarLang. 

Be = Jahresbericht ; Augx. NAUMANN 


The Coal-Fields of Great Britain, 3rd Edition; Epwarp Hout. 
The Journal of the Iron and Steel Institute, 1873. 
Geological Map of the United States. 
A Handy Book of Rock Names; G. H. Kinanan. 
Annual Record of Science and Industry, 1873; 8S. F, Bairp. : 
Manual of Practical Assaying ; Joun MircHa.t. 
Flora Fossile; Massaroneo E. ScaraBiLi. 
ae Flora Fossile Arctica, 2 Volumes; Dr. Oswatp Herr, 
° 1 : \ Die Fossile Flora von Sotzka; Franz Unerr. 
i Flora Tertiaria Helvetia, 3 Volumes; Dr, OswaLp Herr. 
The World before the Deluge; Louis Fiecier. | 
Traite de Paleontologie Vegetale, with Atlas ; W. P. H. Scumemr. 
Quantitative Chemical Analyses; Dr, C. R. Frespnrus 
Elements of Metallurgy ; J. A. Paiurrs. es ? 
The Journal of Iron and Steel Institute, 1874. | 
The Great Ice Age; J. Gurxim. 
Cave Hunting; W. B. Dawkins, 
Determinative Mineralogy and Blow-Pipe ; G. J. Bross. 
¥ : On Building and Ornamental Stones ; Ep. Hut. 
ea Pallisers Exploration, British North America. ‘ ‘ 
Lone Land ; Capt. BuriEr. 
Wild North Land ; Carr. Butter. 
Mittheilungen ; Dr. L. Exsner. 
Hughes’ Photography. 
Map of Canada ; Jno. Jonnston. 
Etudes Critiques Sur Les Mollusques Fossiles, 4 Volumes ; L. Acassiz. 
Air as Fuel ; Own ©. D. Ross, C.E. 
Gazetteer of British North America ; Lovatr & Crossy. 
The Year Book and Almanac of Gedy 1875. 
Report on the Assineboine and Saskatchewan Exploring Expedition; t H. Y. imp. | 
Bo Indexes and Maps to accompany Reports on Explorations in North America; 
= Cart, Parismr. 
ig Archiv fur Naturkunde ; Volumes IV to VII. P 
Denkschriften der K. A. des Wissenchaften; Volumes XXVII-XXVIII. 
Me Entwickelungsgeschichte des Amphioxus ; Dr. A. Kowatrvsxy,. 
q Embryolozische Studien an Wurmern; Dr. A. Kowatevsky. 
; Geognostich Paleontologische Beitrags, I. 1-3 IL, 1-2; Dr. E. W. BENECKE. 
es Uber Ammoniten, 2 Volumes ; Suxss. 
Palexon'ologische Mittheilungen ; Drs, Oppru and Zirrep, 


a SUMMARY REPORT BY ALFRED R. C. SELWYN. 23 


A Discussion of the Law of Priority, &.; W. A. Luwis. 

Analecten aus der Paleontologie und Zoologie Russlands ; E, Ercuwanp. 

Animaux Fossiles du Terrain Carbonifere de la Belgique; L. G. pp Kontnox. 

Description Geologique et Paleontologique des Etages J urassiques Supericures 
de la haute Marne ; DrLorior, Koyrr et Tompuck. 

Zoological Papers—Corals and Sponges; Dr. E. T. Gray. 

Canada on the Pacific; Cuartes Horerzry. 

Peace River; Matcorm MoLxzop. 

Victoria and British Columbia; MacF im. 

Queen Charlotte Islands ; Poon. 

Etudes Critiques sur les Moleusques Fossiles, Livraisons 1 to 4 ; L, AGAssiz. 

Paleontologie «u Description des Animaux Fossiles de la Province D’Oran ; 
A. PoMEL. 


SCIENTIFIC MAGAZINES AND JOURNALS 


SUBSCRIBED FOR BY THE GEOLOGICAL SURVEY. 


* 
Annals and Mazazine of Natural History, London. 
Annales de Chimie et de Physique, Paris. 


‘4 
; Annales des Mines ou Recueil des Memoires sur L’Exploitation des Mines, Paris. 
; ; American Journal of Science and Arts, New Haven, Conn. 
sz American Chemist, New York. 
> Chemical News, London. | 
x - Comptes Rendus, Paris. 
Canadian Naturalist, Montreal. 


Canadian Patent Office Magazine, Montreal. 

Engineering and Mining Journal, New York. 

English Mechanic, London. 

Geological Magazine, London. 

a : Journal of Chemical Society, London. 

Journal of Science, Metals and Manufactures, London. 

Les Mondes, Revue Hebdomadaire des Sciences, Paris. 

Mining Journal, London. 

Nature, London. 

Popular Science Review, London. 

@ Philosophical Magazine, London. 

; Quarterly Journal of Science, London. 

Quarterly Journal of the Geological Society, London. 

Revue Universelle, Paris. ‘ 

The Iron Age, New York. a 

Ss The Geologist, London. 6 ; 
a Van Nostrand’s Eclectic Engineering Magazine, New York, : 
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COUNTRY WEST OF LAKES MANITOBA & WINNIPEGOSIS, 
GEOLOGY OF LAKE WINNIPEG, 


BY 


ROBERT BELL, ©.E., F.GS., 


ADDRESSED TO 


ALFRED Re C0. SHUW YN, fons fae 
Director of the Geological Survey of Canada. - 


——0. = 


Montreal, 18th February, 1875. 


Sir,—I beg leave to report the results of my geological exploration in 
the North-West Territory during the past season, which was, to some — 
extent, a continuation of that of the previous year. re 

The following instructions, which I had the honour of receiving from — 


you before starting, will best explain what was intended to be done during | 
the season :— S| 


“ Monrreat, 6th June, 1874. _ “a 

“My dear Sir,—With a view of prosecuting the geological exploration of _ 
the Province of Manitoba and the North-West Territories during the _ 
present summer, I have to request that you will, as soon as possible, pro- — 
ceed to Fort Garry, either via Duluth or the Dawson Route, and there — 
organize a party for the purpose of making as thorough an examination’ — 
ontobe and survey as possible, of as much of the country as the time and. means 
2 oH at your disposal will permit, lying to the west of Lakes Manitoba and | 
Winnipegosis and east of the valley of the Assineboine River, including — 
the Riding, Duck and Porcupine Mountains, and the Pasquia Hills. You | 
will, of course, pay particular attention to investigating the truth of the 


—" 
i 


rt 
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‘reported occurrence of lignite or coal in this region ; and also, if possible, 
endeavour to establish and define the eastern limits of the Cretaceous 
‘rocks and their relation to the Devonian, Silurian or other older rocks 
which succeed them in that direction. 
-“ You will probably find Fort Pelly the most convenient head-quarters 
‘from which to draw supplies and send and receive communications. 

“Tt has been decided to make a bore in that vicinity, and I have 
‘arranged for a party to be sent there for that purpose from Petrolea, 
under Mr. Joseph Ward. As you will arrive there in advance of the 
boring party, it would be desirable that you should make an inspection of 
the ground, and select a sight for the bore-hole in such a position as to 
“avoid, if possible, the having to penetrate a great thickness of drift before 
“reaching the rock; also as conveniently situated as practicable as regards 
timber suitable for derrick, walking-beam and other purposes, as well as 
obtaining the requisite supply of water and fuel for the engine. 

_ “Jt would likewise be desirable that the site of the bore should be 
located on government land and outside the limit of any reserve or pre- 
-emption of the Hudson's Bay Company. 
_ “yom the enclosed copy of a letter, kindly sent me. by Colonel Dennis, 
\ you will see that he has instructed Mr. Hart, the Inspector of Dominion 
Land Surveys at Winnipeg, to facilitate your obtaining supplies from any 
of their depéts which may be located near the country in which your work 
lies. ‘ 
- “Tn organizing and equipping your party, you will use the utmost 
“economy which may be consistent with the efficient performance of the 
‘work, and the total expenditure for the season’s exploration must not 
oe ($2,000) two théusand dollars. 
‘: “Yours very truly, . 
‘ “(Signed,) ALFRED R. C. SELWYN. 


«Prov. R. Betn, OE, 
4 “« Geological Survey of Canada.” 


“ In pursuance of these instructions, T left Montreal on the 12th of June, 
for Manitoba, via Duluth, and reached Fort Garry on the 30th. Here I met 
“Mr. J. W. Spencer, whom you had recommended as my assistant, and who 
] nad preceeded me so far. Fort Garry being our starting point, a few days 
were consumed here in organizing a party, securing supplies and making 
the necessary preparations and arrangements for the season’s operations. 


ao 


Montreal to Fort 
Pelly. 


Means of con- 
Ens!) veyance, 


" ~ _ Rocks concealed. 


Party. 


Cost of explora- 
tion, 


Arrangement of 
Report. 


I managed to get along after dividing it, so as to allow Messrs. Spence 


26 GEOLOGICAL SURVEY OF CANADA. 


After carefully considering the cost of the various means of reaching Fort 
Pelly, which you had indicated as our most convenient head-quarters, and” 
also of transporting our provisions and camp equipage in the course of 
our explorations after getting there, I decided in the first place, to hire 
four carts and five horses to carry our outfit to Fort Pelly; the service to 
be paid for on the return of the “train” to Fort Garry. Working from } 
Fort Pelly, as a centre, we found it necessary to employ a variety of means 
of transportation according to circumstances. In the course of our travels, 
we made use of horses and carts, or of pack-horses hired from the Hudson's | 
Bay Company, a skiff which we had taken with us, a flat-bottomed boat, 

bark canoes, and sometimes we travelled on foot, carrying our packs. 


In the country which we explored, there is but little of direct geological 
interest in proportion to the area, and therefore, considerable time must) | 
necessarily be spent, and much ground gone over, in order to ascertain 
even a few facts. This arises from the great depth of the superficial 
deposits which almost everywhere cover up and conceal the fundamental) 
rocks, together with the nearly horizontal attitude of the latter, and thei 
poverty in fossils, on which we are obliged to depend for the determin 
ation of the horizon of such exposures as do occur. 

It will be seen by the following report, that we managed to examine all” 
the ground covered by your instructions, with the exception of the most) | 
distant part—the Pasquia Hills—for the exploration of which it was found 
there was not time. In returning from Lake Manitoba, towards the close 
of the season, I came by way of Fairford, St. Martin’s Lake, the Little” 
Saskatchewan River and Lake Winnipeg. This gave me an opportunity” 
of examining the rocks along the eastern shore of the latter lake, from the) 
narrows at the Dog’s Head to the mouth of Red River. | 


My party for the season, consisted of Messrs. J. W. Spencer, B.A.Sc., 
William Hagar, James Sheriff, Edward Stanley and Samuel Bruce. In : 
addition to these, Half-breeds and Indians were employed for shorte 
periods, as circumstances required. My total expenditures, including the 
salary of my assistant, after deducting the value of supplies left over, fell” 
considerably within the limit ($2,000) which you had fixed. ee 

In this report, I propose to give an account of our proceedings, seriatim, 
toting anything that may be of value in the way of information, concern- 
ing the regions explored, and describing our geological observations in the 
course of the narrative. I also propose to add some notes on the natural 
history of the region, believing that e very such contribution to science 
will some day prove of more or less value. Although my party was small, 
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dagar and Bruce to work on separate ground during most of the season, 
ind thus we were able to accomplish more than would have been possible 
n the same time, had we all kept together. The result of the labours of 
his section of my party, are given in the accompanying report by Mr. 
Spencer. 

_ We left our camp near Fort Garry on the afternoon of the 8th of July, 
md reached Fort Pelly on the 25th of the same month. At Prairie 
Portage, I obtained from Mr. Alexander McDonald (in charge of the boring 
party at Rat Creek) two horses, two carts, and one man to assist in taking 
ip our freight, on condition that they would be returned in twenty days. 
They accompanied us to the junction of the Shell River with the Assineboine, 
rom which I sent them back, and they reached Rat Creek again on the 
wentieth day. 

_ From Prairie Portage we followed the northern trail, which crosses the 
White Mud River, first at Westbourne, then at Woodside, and finally at 
Palestine, or the “Third Crossing,” and passes over the southern prolonga- 
ion of the Riding Mountain. While our carts were going directly to 
Westbourne, I rode from Prairie Portage to Green’s Farm on Portage 
reek, near Lake Manitoba, and thence in as straight a course as possible 


fo:Westbourne. In going northward from the village of Prairie Portage, 


there isa gentle rise in the surface for about four miles, after which it begins 
to fall very gradually towards Lake Manitoba. The ground in the above 
fistance, in many places, is thrown into a series of ridges and hollows, the 
former varying from two to six chains apart, and from three to eight feet 
nD height. The subsoil, as seen wherever wells have been dug, consists of 
greyish sand, without observed boulders, holding fresh water shells; among 
which are species of Cyclas, Limnwa and Physa. Good water has, been 
ound in all the numerous wells which have been dug in the tract between 
e Assineboine River and Lake Manitoba, at depths varying from four to 
teen feet. In attempting to follow a straight course from Green's Farm, 
hich is in Section 17 of Township 13, Range VI, west, I came upon both 
am Creek and Oak Creek, two long marshy canals, extending from the 
soons of Lake Manitoba, and was obliged to diverge some distance to the 
athward, in order to get round their southern extremities. 


"From Totogon to a point some distance above Westbourne, the course 
£the White Mud River is marked by groves of trees, consisting princi- 
ly. of elm and oak. The ground close to each side of the river is some- 
hat higher than that of the prairie a short distance off, and many pebbles 
md boulders are scattered upon the surface of this raised strip of land, 


Ahile further away but few are to be seen, From Westbourne to within 
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Boulders, 
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sandy tract, 


Beautiful Plain, 


_ XV., W., we passed over a number of long low parallel ridges of washed 
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about eighteen miles of the Rapid (or “Little Saskatchewan ”) River, 
soil, judging from what may be seen along the trail, is of a light sand p 
nature; but in the above eighteen miles there is a gr eat improvements 4 
The level sandy land is replaced by a hilly region, in which there is” | 
beautiful mixture of openings, covered with bright green grass and woot 

interspersed with numerous ponds and small lakes. The soil is almost 
free from boulders, which, however, are found plentifully on the slopes 
the Rapid River. Beautiful Plain, on which the Government provisio 
depot is situated, in Township 15, range XIV., W., consists of a low wid 
straight ridge, about twenty-four miles in length, running in a no 
north-westerly direction. It is composed of sand and gravel, with @1 
smooth surface supporting a scanty growth of wiry grass, and is bordere 
with trees on either side. It rises gradually from the east side, but falls; 
off abruptly on the west, along which the Little Saskatchewan or Raps 

River flows southward. We observed a similar ridge lying parallel t 
Beautiful Plain, and within a distance of about three miles to the eastwar 
of it! Other similar ridges occur to the east of *these, further no 
They all resemble great artificial avenues cleared in the woods. Th 
trail crosses Stoney Creek about eighteen miles west of Beautiful Plain, 
In the central part of this interval, which would be in Township 15, Rang 


gravel, running with great regularity in a northerly and southerly diree 
tion, and having good land between them. 
Shale having been reported as occurring in the beds of brooks in thé 
Riding Mountain region, I searched for it in several of them between 
Beautiful Plain and the Rapid River, but did not succeed in finding it i 
place, although small fragments were abundant. From the Rapid Rive 
to Fort Ellice the soil is generally good, the prevailing character being 
sandy and gr avelly loam, with a fair coating of black mould over the sw 
face. Boulders are not often so abundant as that they would interfer 
seriously with agricultural operations, except for a distance of five or six 
miles between Snake Creek and Fort Ellice, and even here they appear 
to be confined to a limited area, as they are not common on the trail t 
the “ Freemen’s Crossing” of the Assineboine, a few miles to the no: 
ward of that leading directly to Fort Ellice. 
On the west side of the Assineboine River, a barren tract extends fc 
some distance around Fort Ellice. A coarse sand, with grayel, prevai 
on either side of the Calling River Valley, for twenty miles westward fror 
its junction with the Assineboine, A few miles south of the Callin, 
River, this sand is replaced by a surface thickly strewn with Laurentia 
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mulders, mostly of small size, and this bouldery character prevails for 
yme miles both east and west of the twenty miles just indicated. North- 
ard from Fort Ellice, the trail to Fort Pelly on the west side of the 
ssineboine River, passes over the sandy tract for about fifty miles, beyond 
hich the soil improves, and trees and bushes gradually replace the 
early open prairie. The dwarf or creeping variety of the red cedar, 
uniperus Virginiana, (Linn.) var. humilis, spreads itself almost every- 
there over the sand. 

When abreast of the mouth of Shell River, which enters the Assineboine Shell River 
rom the east, about fifty-five miles from Fort Ellice, and sixty-five from aie 
ort Pelly, I left Messrs. Spencer, Hagar and Bruce to explore the Shell 
iver and other branches of the Assineboine, after which they were to rejoin 
ne at Fort Pelly. The result of these explorations are given in Mr. Spencer’s 
eport which accompanies this. From this point to Fort Pelly, the soil Trait to Fort 
s generally ofa fair quality, and is usually overgrown with willow shrub ca 
md other bushes; or, groves of aspen trees. Several small tributaries of 
he Assineboine River from the west, cross the trail in this distance. The 
argest of them are Stoney, Steep and White Mud Creeks. For about 
wenty miles before coming to Steep Creek, we passed numerous groups of 
arge gneiss boulders, most of them sunk nearly to their tops in the ground. 

At the crossing of White Mud Creek, a peculiar soft, muddy marl, and an Cretaceous marl. 
ubundance of clay-ironstones appeared to indicate the proximity of certain 

beds of the Cretaceous system in situ, as similar marl and ironstones 
belonging to this divison were afterwards found, in place, in the beds of the 
Assineboine and Swan Rivers. The point at which the trail crosses the 

White Mud-Creek, is about eighteen miles south of Fort Pelly. 

i After storing our provisions, &c., at Fort Pelly, I immediately sent Courtesy of 
back the horses and carts, andthe two half-breed drivers we had brought . 
from Fort Garry. For the safe storage of our supplies and the accommo- 

dation of horses, &c., which we subsequently required, we were indebted 

the officers ofthe Hudson’s. Bay Company; and I would here beg to 


, eknowledge the kind assistance which we received at Fort Pelly and ten 


other posts of the Company, at which different members of our party had 


occasion to call during the season. 
_ For twenty-five miles below Fort Pelly and an unknown distance above Remicboine 
it, the valley of the Assineboine is ill defined, and the river itself winds about 
an extremely tortuous course, but at about the above distance, in a 
raight line below Fort Pelly, it enters a very regular ravine, averaging 
om half a mile toa mile in width between the brinks of the banks, which 
ary from about 100 toa little over 200 feet in height. P 
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In the,valley of the Assineboine River at Fort Pelly, the soil is gooc r 
‘and ‘here’ the Hudson’s Bay Company have frequently tried to cultivat r 
wheat, -but it always fails to ripen, owing apparently to the chilling f 
influence of the fogs which usually lie in the valley in the cold mornings} 
of the latter part of the summer. On the higher ground the soil is of @ 
poor sandy character for five or six miles to the north, and also for some 
distance to the south of the valley. 


Between Fort Pelly and the Shell River, which, as already mentione¢ 
is about sixty-five miles down, the principal tributaries of the Assineboiné 
from the east, are Little Boggy Creek, at about twenty-five miles, and Big} 
Boggy Creek at about forty-seven miles from Fort, Pelly. These tw 


elsewhere in America, instead of brook. Having made the necessary 
preparations for an exploration of the Duck Mountain region, I left Fort 
Pelly on the afternoon of the 28th July, and the same evening camped at} 
a place known as the Crow-stand, on Little Boggy Creek, about five miles | 
from its junction with the Assineboine River, and, nineteen miles in 
south-south-easterly course from Fort Pelly. Between Fort Pelly and thé 
Crow-stand, the soil is of a sandy character, but generally of a fair quality 
and nearly free from boulders. In approaching the Crow-stand, severa 
hills, which however shew no signs of solid rocks, rise to heights of 
upwards of one hundred feet, a short distance to the east of the course we 
followed. 

As there were rumours of coal or lignite having been found in the Little 
Boggy Creek, I left two of my party camped at the Crow-stand to search 
for it, till L should return to them. They found no trace of it after having 
hunted both in the creek and in the Assineboine River, above the junction 
of the two streams. . | 
Following a south-east course from the Crow-stand, I first passed along 
the south-western base of a bouldery ridge, about a mile in length, having 
the same direction, and at the end of eleven miles, came upon Big Boggy” 
Creek, flowing east-north-east. This I descended fér about eight miles” 
without finding any solid rock, and then struck north-north-eastward_ 
through a level country with a good clayey and gravelly loam soil. It ig 
covered with brush, broken by ponds and prairie openings. We also 
passed through a strip of large timber, a mile and a-half in width. The 
trees consisted of aspen and balsam-poplar, spruce and tamarac. With 
the ex¢eption of a few trees on the south side of the Assineboine, near 
Fort Pelly, spruce and tamarac were first observed on coming to the Big 
Bogey Creek. Some of the tamaracs were upwards of a foot in diameters 
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Following the above north-north-eastward course from. the Big 
Boggy Creek, at about ten miles, I came upon a westward bei of Shell 


River, at a point where it is joined by a brook from the west. I . 


then traced this river upwards for about twenty-one miles, the general 
bearing being about north. In this part of its course it flows in a well- 
marked valley, about half a mile in width between the brinks of the 
banks, and a quarter of a mile in the bottom. The banks are composed 
of drift material, and average 100 feet in height, although in one place the 
barometer indicated a height of 180 feet. The bottom of the valley and 
the slopes of the banks facing southward and eastward, are usually destitute 
of trees, but otherwise this region is well wooded. The timber consists of 
Spruce, in groves on the banks, and sometimes in the bottom of the valley, 
with aspen and balsam-poplar on the table-lands on either side. The 


river itself is a small stream which winds its way smoothly and quietly 


from side to side of the valley, interrupted only by an occasional beaver 
dam, or a slight rapid, over a bar of boulders or gravel. I could discover 
no rocks in situ, either in the bed of the river or in its banks, although they 
were carefully lookéd for in both. In one place near the termination of 
our exploration of the valley, the east bank was covered with travertine 
or consolidated calcareous tufa, portions of which have slid, in mass, on 
the clayey base on which it all rests, and become broken into angular 
blocks. ‘The soil in parts of the bottom of the valley, and almost every- 
where on the plateaux on either side, appeared to be of excellent quality, 
“consisting in some places of clayey, and in others of sandy loam. 
_ Returning to the point at which we had crossed Big Boggy Creek, 
eight miles below where we had first struck it, we traced it to its junction 
with the Assineboine River, a distance of about twenty-four miles, follow- 
ing its general course, making in all about thirty-two miles explored along 
this stream. ‘The valley of Big Boggy Creek is of. the same character as 
“that of Shell River, but on a somewhat smaller scale. The table-land east 
“of the upper part of the river, into which we made an excur sion of some 
‘miles, was found to,be of an open marshy character, with numerous shallow 
muddy ponds, surrounded with reeds and tall grass; among which, large 
“numbers of wild ducks find their breeding places. ’ 


‘ql We had been informed by some Indians that we would see fixed rocks 


exact spot which they had indicated, the rocks turned out to be small 
rounded boulders, in a high bare bank of earth. The only rock in situ, 
‘which I could discover on this creek, occurred about two miles from its 
j unetion with the Assineboine River, eh as already mentioned, is about 
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forty-seven miles below Fort Pelly. It consists of a section in the ban 
of the brook of about fifteen feet of clayey shale, of a greyish indigo ¢ 0: 
leaden color, when moist, holding large flattened circular nodules of clay- 
ironstone. - Many of these nodules which have been washed from the bank, 
lie in the bed of the stream. Some of them shew transverse cylindrica 
portions of a darker color than the msss, and also transverse cr. acks fille 
with yellow calespar. The apparent dip is westward, at an angle of abou 
4°, but this may not be the true dip, as the whole mass may have be 
affected by an ancient land slide. y 
From the above point on Big Boggy Creek, I followed a straight north= 

north-westerly coursé back to the Crow-stand, the distance being about 
twenty-six miles. Most of our course lay several miles to the east of th 
Assineboine River. In the above interval the soil is sandy ; in some places 
light and poor, but generally mixed with loam and of a fertile character 

Boulders were scarce, except near the Crow-stand. The surface of the 
country is slightly undulating. Rather more than half the area consists 
of prairie openings, the remainder being covered with poplars and willows 
In the prairie, portions, the moles have thrown up almost every foot of 
the soil into little hammocks, often for miles at a time. Surface watel 
was scarce when we passed over the ground in the beginning of August. 


5 
: 


On the 5th of August, I‘sent a man with a horse and cart from Fort 
Pelly to Shell River, to bring back the party which had been left behine 
(when on our way up) to explore in that neighbourhood; and, the same _ 
afternoon, started to make a preliminary reconnaisance of the Swan River 
valley. I might here mention that the results of Mr. Spencer’s explora: 
tion of the lower part of the Shell River, and my own of a section of the 
same stream higher up, and also of the Big and Little Boggy Creeks, 
show that all these streams flow much more nearly parallel to the Assine 
boine River than represented on the published sketch-maps of the region. | 
_ The trail from Fort Pelly to Swan Lake crosses the Swan River about) 
twelve miles north-east of the Fort, and continues thence on the north. 
west side of the river to a point which is counted as seventy miles from) 
Fort Pelly and fourteen above Swan Lake, where it recrosses to the south-_ 
Some years ago, this trail was measured, and 
stakes were planted at every mile, and although these have- now disap 
peared, my intelligent half-breed guide, Peter Brass, remembered where 
the more important ones had stood, and I found the distance thus given to 
agree very well with my own reckoning. On the east bank of the yalley 
of Snake Creek, which the trail touches a few miles north of Fort Polly, 
numerous blocks of yellowish-grey limestone are mixed with the pre- 


| 
| 
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vailing gneiss boulders. These were being collected, and burnt in a kiln 

to an excellent white lime for the supply of Fort Pelly. At the Swan 

River Crossing (twelve miles from Fort Pelly), a soft bluish-grey shale Shale in situ. 
occurs in the south bank of the river. It lies about horizontally, and 

Shows numbers of clay-ironstone nodules, many of which also lie loose at 

the bottom of the bank and in the bed of the river. Immediately after 

crossing Swan River, we entered the Five-mile Woods. The trees are Five-mile Woods 
mostly aspen and balsam-poplar, with some spruce and white birch. In 

the woods, the soil is an excellent clayey loam, overlaid with black mould. 

Emerging from the Five-mile Woods, we entered upon the Square Plain, square Plain. 
which has a length, on the trail, of about sixteen miles. In the first or 

southern six miles of’ this distance, prairie openings alternate with groves 

of aspens, and the soil is of a coarse sandy character, with some gneiss 

boulders. The remaining ten miles consist of prairie, with bushes in 

some places; and the trail passes over a fine loamy soil—the best we had 

seen since leaving the fertile prairie land of the lower Assineboine valley. 

The sandy soil in the southern part of the Square Plain is furrowed by 

‘old buffalo tracks running in the same direction as the trail. Thunder jy, .,4er i. 
Hill lies on the western side of the Square Plain, and the brook named 

after the hill joins the Swan River near its eastern corner. Leaving the 

Square Plain, we passed through The Poplars, which have a length Of 1, poptars. 
‘about five miles on the trail; and after crossing a short interval of dry 

‘sandy land, entered upon the Great Meadows, which are said to extend all 

‘the way to “the Store,” at the second crossing of the Swan River. In 

‘oing through The Poplars, the trail in the second‘or eastern half of the 

distance runs along the top of a ridge of shingle, varying in height from  ghingie ridge. 
four to twelve feet, but averaging from five to eight, and having a width 

of from one to three chains. It is composed mostly of pebbles of gneiss 

‘and grey limestone, and is flanked by a swamp on each side. The Great ¢..34 yeadows 
“Meadows have a level dreary appearance, and are overgrown with rank 
edges, grasses and vetches, interspersed with clumps of willow bushes. 
‘They would yield an almost inexhaustible supply of excellent fodder for 
ttle and horses. The soil is a rich black loam, but apparently too wet 
Bor cultivation without drainage; which, however, could be easily effected, 
‘as the surface is thirty or forty feet above the level of Swan River. The 
remains of ancient beaver-dams are a noticeable feature in this area. 
Iwing to the level nature of the ground, they have necessarily been 
‘built of a great length. They are now all dry, with the exception of 
little water at the gap, which is opened through the lowest point 
n each of them. These old beaver-dams may be taken as one of 
38 
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the evidences of the greater abundance of water in this region in forme 
times. P 
When at point on the trail, upwards of fifty miles from Fort Pelly, we | 
turned off to the east, and after going three miles through willow brush, | 
with small prairie openings, in which the grass and vetches were as high as_ 
our horses’ backs, we came upon the north-west bank of Swan River, about 7 
four miles above the junction of Sander’s River, which enters from the 
opposite side. Here I found, at the bottom of the bank, a cliff ten feet high, 
extending for several chains, and consisting of bluish drab or greyish marl, 
interstratified with a few thin interrupted beds of ferruginous sandstone, and 
holding reniform nodules of iron pyrites. A very dark blue, or almost black 
stiff clayey marl was seen higher up in the bank, and again on the edge of 
the river at the upper end of the cliff. At one place in the face of the cliff, 
and near the top, there is a layer of broken lignite a few inches thick,” _ 
lying horizontally, like the marl in which it occurs, and apparently in place, 
its fragmentary condition being evidently due to the force of the ice and 
drift timber at high water. In following the bed of the river for about 
two miles upward from this spot, I picked up numerous fragments of 
similar lignite in the shingle. It closely resembles the lignite collected 
last season from the Tertiary strata south of the Calling River, but the 
rocks of the Swan River valley are probably all of Cretaceous age.” 
At the end of the above two miles, the north-west bank of the river is” 
about thirty-five feet high, and consists of solid rocks, with the exception — 
of ten feet of drift at the top. The cliff presents a broken or “ruinous” — 
condition, owing to frequent small land-slides, which prevent a continuous 
section of the whole of the beds from being seen. The lower fifteen or | 
twenty feet consist of greyish sandstone ; most beds of which are soft and — 
charged with iron pyrites, which in some of the layers, constitutes fully © 
half the weight of the rock. On exposure to the weather, the pyrites 
decomposes rapidly, causing the rock to crumble, and in dry places, deposit. | 
ing much dirty green sulphate of iron upon the surface. Opposite to the © 
cliff the river-bed is encumbered with blocks of fine-grained grey sandstone; 
some of them twoand a half feet thick, which appear to have been derived 
from the harder portions of the lower beds of the cliff, of which only an | 
imperfect section is seen. Along with these sandstone blocks I noticed 
several nearly spherical concretions of the same material, the largest one 
measuring five or six feet in its greatest diameter. They were somewhat 
flattened vertically, and in one instance, three of them were observed to. 
coalesce at their edges. Overlying the pyritiferous sandstone are ten feet 
or more of blackish-blue clayey marl, similar to that occurring in the 
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bank of the river two miles below. The upper beds of the sandstone hold 
fragments of lignite, and their surfaces are marked by a few rusty impress- 
ions of plant remains. One of these embedded fragments of lignite 
contains a piece of bright yellow resin. 

On the banks of Swan River in this neighborhood, I observed, in addition 
to the prevailing aspen and balsam-poplar, oak trees fifteen inches in 
diameter, and thirty feet high, elm, black ash, white birch and ash-leafed 
maple. Occasional small trees ofall these species were also noticed as far 
up as Swan River Crossing, where spruce of fair size is likewise found. 

Swan River is a very rapid stream, the descent from The Crossing to 
Swan Lake amounting to about 500 feet, and its bed is so encumbered with 
boulders, as to render its navigation difficult at all times. The water is 

_ very low in August and September, and we were advised against attempting 
to descend it with any kind of craft; but as my journey on horse-back 
down the valley had convinced me that the only way to examine or even 
find all the rock exposures which might occur along the river, was to 
follow the stream itself; I decided to send Messrs. Spencer, Hagar and 

_ Bruce in a small flat-bottomed boat, which I obtained from, the Hudson’s 
Bay Company at Fort Pelly. I gave Mr. Spencer instructions also to 
examine Thunder Hill, Porcupine Mountain, and if time permitted, the 
Pasquia Hills, and then to proceed to Fort Garry by way of Lakes 

_ Winnipegosis and Manitoba, collecting as many fossils as possible, and 

* making what geological observations he could on the journey. It had 
been my intention to explore Sander’s River for lignite, which was 
reported to occur there, but finding on going near the place, that it could 

pe best done by means of a boat, I included the examination of this stream 

in Mr. Spencer’s instructions. His report onall these matters accompanies 

this. - 

: The same day (August 17th) that Mr. Spencer left Fort Pelly, I also 

‘started from that place in a skiff with two men, to follow the 

_ Assineboine River and examine its bed and valley to Fort Ellice, Up to 
this date, I had found no locality nearer Fort Pelly than the Swan River 
Crossing, at which rock older than the drift came to the surface; but I 
| expected to be able to do so in the-bed of the Assineboine River, in which 
~ event I would have sent back a letter to Fort Pelly. I had so far heard 
4 nothing of the boring party—not even that they had left Petrolia. How- 
ever, before quitting Fort Pelly, I left instructions with the gentleman in 
a charge, that should they, by any chance, arrive before I had discovered a 
etter site, or had an opportunity of communicating with them myself, he 
‘should send them on to the Swan River Crossing. Full particulars in 
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reference to this matter are contained in the letter I had the honor of 
addressing to you on the subject, on the 30th December last. 

The whole course of the river from Fort Pelly to Fort Ellice is extremely 
jortuous, especially towards the former, where the distance between two 
points is often two or three times as great by the river as in a straight 
line. Starting from one side of the valley, the river will frequently, after 
describing a loop a mile or so in length, return to within a few yards of the 
same spot. The distance by the river between the two forts, we estimated 
to be about 270 miles, and in a straight line about 130. The river itself 
has very much the same character the whole way. At low water, the 
laminated alluvial clay of the valley forms a cliff from ten to twenty feet 
high at.the concave side of every bend, or alternately on the right and 
jeft, while on the opposite side there is a sloping bank of silt, covered 
with willows. These clay cliffs usually overhang at the top, owing to the 
tenacity imparted to the upper layers by the roots of plants, and they thus 
afford shelter for thousands of nests of the cliff swallow, Hirundo fulva 
(Vieill), which are all formed of a gourd shape, and generally with long- 
necked entrances pointing downward. The soil in the bottom of the valley, 
which averages about half a mile in width, is generally good, but there 
are many marshes and ponds above the immediate banks of the river. — 
The bottom and banks of the valley are mostly open prairie, but numerous 
small ash-leafed maples grow among the willows along the river, and 
scattered trees and small groves of aspen, balsam-poplar, elm, black ash, 
white birch and oak occur in the valley. 

The rocks exposed along the river are of one character throughout the 
whole of the above distance. In almost every case where the stream 
impinges against the bottom of either of the main banks of the valley, a 
bluish-drab or grey marl is exposed. It is usually of a soft or clayey 
nature, but occasionally assumes a distinctly shaley character. At each — 
place it holds nodules of clay-ironstone, and, in some instances, arenaceous 
concretions. In one locality, nodules of gypsum, having a radiating 
crystalline structure, were washed from the bank. Upwards of thirty of 
these exposures were noted, but they do not require separate descriptions. 
At each exposure of marl in the bank, a little rapid, with boulders, occurs 
in the stream. ‘The river was swift and shallow throughout when we 
descended it, and only wide enough to allow room for our oars; but the 
navigation is, of course, much easier at high water. 

The height of the banks of the valley averages about 175 feet, and 
appears to correspond neavly with the depth of the drift, so that the 
valley would seem to be excavated in the latter down to the level of the 
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underlying rocks. The same conditions also appear to obtain in the 
other principal valleys in this region, as they all resemble each other in 
various respects. 

In many cases, the tributaries of the river appear to loose themselves 
or become very much reduced in size on entering the flat ground at the 
bottom of the valley, so that they cannot be recognized at the margin of 
the main stream at low water. I observed the same phenomenon the 
previous year in reference to the tributaries of the Calling River. 

From Fort Ellice we had our skiff transported on a cart to Prairie 
Portage, and thence to Totogon, on the White Mud River, close to its 
mouth, at the south-western extremity of Lake Manitoba. From this 
place we coasted along the west side of the lake, intending to go on to 
Lake Winnipegosis, and, after meeting with Mr. Spencer, to complete 
what work he might not have had time to accomplish. But, owing to 
delays from stormy weather, I found I would not be able to reach the 
northern part of the latter lake in time to be of any service before the 
close of the season, and I decided to return to Fort Garry by the route 
already mentioned, through St. Martin’s Lake and Lake Winnipeg. I 
was the more induced to take this course from the fact, that hitherto we 
knew very little about either the character o1 the arrangement of the 
rocks of the eastern shore of Lake Winnipeg, and that more information 
would be very desirable, especially as some important discoveries of 
minerals were said to have been made on this shore during the summer. 

The western shore of Lake Manitoba to within about twenty-five miles 
of Manitoba House, is bordered by extensive marshes and lagoons, separ- 
ated from the lake by beaches and islands of sand and gravel. Towards 
Manitoba House there is much good land near the shore, and a short 
distance back from the lake there are extensive openings, covered with 
good grass, which are already used for pasturing large numbers of cattle. 

On the west side of the Narrows, there is an exposure of compact 


‘prittle limestone of a reddish-drab colour, thickly marked by spots 


3 and small strings of a deeper colour. It is also studded with clear 


“ erystalline grains of calespar, and appears to be a pure limestone. The 


beds are from three to ten inches in thickness; the whole section only 
amounts to a few feet. I could detect no fossils in these rocks ; but, from 
their position, they are, no doubt, of Devonian age. The island at which 


Professor Hind obtained Devonian fossils is near by, and the strata lie 


almost horizontally, the dip being ata very low angle to the westward. 
On the east side of the lake, about twelve miles south of Fairford, some 


short cliffs of limestone rise to heights of from ten to twenty feet above 
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the water on Steep Rock Point. The limestone is in rather thin beds 
with rough surfaces, and besides being very brittle, is of a nodular or 
incoherent character, so that it is difficult to break out even a hand- 
specimen without flaws. It is made up of rounded compact portions, 
having a smooth fracture and reddish-drab colour, imbedded in a some- 
what less compact. and lighter coloured matrix. Both parts hold spots 
and strings of white crystalline calespar, and the whole mass is apparently 
a pure limestone. The beds lie nearly horizontally. No fossils were 
found after a careful search for them. 

From the outlet of Manitoba Lake, the Fairford River flows swiftly for 
about two miles, and then opens out into a small marshy lake, called from 
its form the Partridge Crop, and after a short contraction enters St, 
Martin’s Lake. The mission of Fairford and the Hudson’s Bay post of the 
same name, are situated on the south side of the river, just above where it 
enters Partridge Crop Lake. St. Martin’s Lake, which has a total length 
of nearly forty miles, is surrounded by level ground and marshes, and has 
a dreary appearance. The water is shallow, and its surface broken by 
numerous low bouldery points, reefs and islets. The only rock in place 
known to occur on the lake, is the gneiss which was met with by 
Professor Hind on some small islands towards the north-eastern extrem- 
ity. After I left the lake, one of my Indians informed me that there 
was a low cliff of limestone in the woods about two miles west of the 
most northerly bay, out of which the Little Saskatchewan River flows. 
This river is a large stream, two or three hundred feet broad, with a 
good depth of water, except in the rapids, which occur here and there 
all along its course. They are all short, however, except the last one, 
which has a length of four miles, and terminates about a mile from 
the mouth of the river. Notwithstanding this rapid, which offers the 
most serious obstruction to the navigation of the river, it may be found 
possible to take small powerful steamers of shallow draft, from Lake 
Winnipeg to Lake Manitoba. At the head of the four mile rapid, there is 
asmall exposure of thinly bedded, flat-lying limestone on the south side 
of the river, and at the foot of the rapid, limestone interstratified with 
shale, is seen on both sides of the river, It is of yellowish and greenish” 
grey colors, and has a maghesian character. The dip is south-westward’ 
at an angle of about 5°. I noticed a large obscure Orthoceras in one of 
the beds, and collected a tolerably well-preserved Pleurotomaria and a 
Bhynconella, resembling the Hudson River form of R. increbescens (Hall.) 

The Little Saskatchewan River falls into a large bay on the west side 
of Lake Winnipeg, about midway between its northern and southern 
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extremities. Between the bay and the narrows at the Dog’s Head (where 
the lake is only about a mile and a half wide), dolomites are exposed in 
low cliffs on most of the head-lands. They have a nearly horizontal 
attitude, and are generally thinly bedded, of light greyish and drab colors, 
and hold but few fossils. At Stoney Point the rock is a beautiful soft fine 
grained, cream-colored dolomite,- resembling the Guelph stone, but it is 
usually thinly bedded, and holds rounded, chalky-white nodules, which, 
however, are not calcareous. 
None of the published sketch-maps of Lake Winnipeg represent the 
shores or islands at all correctly; in fact, it would be impossible with any 
of them to recognize, even approximately, one’s position in travelling 
through the lake, The country on both sides of ake Winnipeg has a 
generally level aspect, and is apparently everywhere well wooded. Follow- 
ing the east shore from the Dog’s Head southward, the rocks, which are 
almost continuously exposed, consist for the first thirty miles of 
Laurentian gneiss, generally massive and of the ordinary greyish and 
‘yeddish varieties. The run of the stratification is pretty uniform, and 
averages from 50° to 60° south of east by the compass, and thus strikes 
inland at a small angle to the general course of the shore. At the above 
distance from the Dog’s Head, or when within about sixty miles of Fort 
_ Alexander, a somewhat coarse-grained, greenish-grey, silvery, mica schist 
makes its appearance, with the same run as the gneiss. This and finer 
3 grained varieties of greenish mica schist, all of which may be considered 
~ Huronian, hold the shore for upwards of forty miles, or to within about 
- fifteen miles of Fort Alexander, where gneiss again appears. Owing toa 
_ fever from which I was suffering, I was unable to make as thorough an 
~ examination of this coast as would have been desirable, but there appeared 
~ to be really very little of interest in the part which came under my obser- 
_ vation, beyond the fact that the course of the stratification is almost at 
. right angles to the general strike of both the Laurentian and Huronian 
; 


~ rocks in the great region already explored to the north and north-west of 
- Lake Superior, and also of the existence of the Huronian belt. above 
‘referred to. The reported discovery of copper was based on the finding 
of specks of the yellow sulphide in white quartz strings, in some loose 
4 pieces of grey quartzite. No actual discovery of gold or silver appears to 
~ have yet been made. The discovery of coal on the east side of the lake 


and what had been mistaken for anthra- 
roved to be a black shining hornblende rock. I was informed that 
lack shale brought to Fort Garry by Indians who pretended 
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to have found them on the east side of Lake Winnipeg, had also given 
rise to rumours of a coal discovery, but it turned out that even these 
specimens had come from elsewhere. I may mention that I have seen 
specimens of excellent red hematite in the hands of a gentleman, who said 
that he had collected them himself, at a locality somewhere between 
Berren's River and the Dog’s Head. Mr. McArthur, who owns the saw ~ 
mill at Fort Alexander, gave me a specimen of iron pyrites, which he 
informed me came from an island near Berren’s River. Mr. Hoffmann of 
the Geological Survey, has made a careful analysis of this mineral, and 
found it to contain 0.207 per cent. of cobalt and nickel ; mainly the 
former. 

I arrived at Lower Fort Garry on the 14th of October, and four days 
later Mr, Spencer’s party reached Winnipeg. I immediately paid off all 
the men, but was myself obliged to remain two weeks at the Lower Fort 
until I had sufficiently recovered from the fever to be able to travel ; and 
I would here beg to acknowledge my indebtedness to the families of 
William Flett, Esq., and Hon. Robert Hamilton, of the Hudson’s Bay 
Company, for their kind hospitality during my stay at the Fort. I left 
Winnipeg, by stage, on the 5th of November, and, travelling via St. Paul 
and Chicago, arrived in Montreal on the 15th of the same month. The 
whole distance which I had gone over during my absence, including my 
journeys to and from Fort Garry, amounts to upwards of 5,200 miles; 
and in addition to this, after leaving Fort Garry, my assistants, unaccom- 


panied by myself, made journeys on business of the survey, amounting to 7 
over 1,000 miles more. 


Tae Surerricrat GEOLOGY OF THE Norru-West Terrirory. 


In the prairie regions of the north-west territory, loose deposits of 
Post-Tertiary age cover the surface of the country almost universally, and 
they are usually of considerable depth. There are immense areas having 
the same general elevation, or without very great or sudden changes of 
level, yet, with the exception of the first prairie steppe, there is a re- 
markable scarcity, or perhaps absence, of extensive stratified deposits of 
sands and clays, such as occur in the Provinces of Ontario and Quebec. 
The bulk of the superficial deposits is of the nature of boulder-clay or nn- 
modified drift, which is spread alike over the older rocks from the lowest , 
to the highest levels, In those portions of the territory which have come 
under my own observation, the materials of the drift appear to be made 
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ap of the debris of the rocks existing in situ immediately beneath or a Composition of 
drift. 


short distance to the north-eastward, together with a greater or less pro- 
portion derived from those lying further off in the same direction. Asa 
Tule, the softer or more clayey part has come from the underlying strata, 
while the harder pebbles and boulders are the furthest transported, still, 
in washing out tbe finer ingredients it is always found that much of the 
incorporated sand and gravel is of foreign origin. The nature of the 
transported boulders and pebbles varies somewhat in different localities, 
and by a careful study and comparison of the proportions in which the 
different kinds occur, (if made in a sufficient number of places throughout 
these regions) we might ascertain more precisely the direction whence 
the drift at any locality had come, provided the geographical distribution 
of the older rocks, bordering the prairies, were known. Such knowledge 
would be useful in tracing up anything of economic value which might 
be found in the drift, such as gold or the ores of other metals. In refer- 
ence to the composition of the drift, as far as my own observations have 
extended, more than half of its bulk, on an average, consists of local ma- 
terial. On the first and second prairie steppes the most abundant con- 
stituent of the transported portion is Laurentian gneiss, while the 
remainder is made up of light-colored unfossiliferous limestones, supposed 
‘to be Silurian and Devonian, together with a proportion of Huronian 
schists, which varies in different localities. On the third steppe, how- 
ever, as stated in my report of last year (page 75), “smooth pebbles of 
finely granular quartzite predominate. These are mostly white, but 
‘some are grey, brown, pink and red, the latter often passing into banded 
‘compact sandstone. There are also pebbles of dark fine-grained diorite, 
light-coloured limestone, and some of dark fine-grained mica schist, and 
‘of white translucent quartz, the last mentioned being often rough sur- 
faced.” Mr. George M. Dawson, naturalist to the International Boundary 
‘Commission, thinks this quartzite drift has come eastward from the foot- 
hills of the Rocky Mountains, where in the neighbourhood of the line 
(latitude 49°), he found unfossiliferous rocks in situ, some of which re- 
‘semble certain varieties of these quartzite pebbles. I may here mention, 
that I have received from the Rev. Pére Petitot, per J. J. Hargrave, 
Esq., of Fort Garry, a fragment of white saccharine quartzite from the 
“McKenzie River, exactly like that of the white pebbles of the third 
steppe, which, as above stated, constitute the predominating variety in 


the districts: which I explored in 1873. In your own report for 1873. 


(page 57), you state that “by far the larger proportion of the pebbles 
end boulders in the river at Rocky Mountain House (about latitude 
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52° 20), are composed of hard silicious rocks, and many of them are: 
traversed by cylindrical forms, having all the appearance of the Scolithus 
of the Potsdam formation.” ; 
“While the composition of the boulder-clay of the first and second 
prairie steppes, and also, to some extent, that of the third steppe, as well 
as the course of the glacial strie on the hard rocks on the east side of 
the prairies, would indicate that the drift had been mainly from the 
north-eastward, the above evidence shews that a large proportion of the 
transported material on the highest levels has come from the north or 
west. A part of what is now found in some localities may have been 
moved first in one direction and afterwards in another, whilst the bulk of 


probably come from points between north and east. The quartzite peb- 
bles of the third steppe were all thoroughly water-worn, and appeared to 
me to be most abundant on and near the surface. The upper 200 feet or 
thereabouts, of the south bank of the South Saskatchewan at the Red 
Ochre Hills, consists of clayey drift, in which boulders of Laurentian 
gneiss occur, while the surfaces of these hills are strewn with smooth 
quartzite gravel and cobble-stones. At the distance of 150 miles to the 
south-eastward, between the Dirt Hills and the Woody Mountain, the 
proportion of quartzite gravel on the third steppe has diminished con- © 
siderably, and Laurentian boulders have become very numerous on the 
surface. 

Between Fort Garry and Fort Ellice, as stated last year, Huronian 
boulders are scarce, and in this interval, I have not observed many peb- 
bles derived from this formation among the finer materials of the boulder 
clay. Both boulders and pebbles from rocks of this formation are, i 
however conspicuous for their abundance in the drift in the banks of the _ 
Assineboine for some miles above and below the junction of the Shell ~ 
River, and in the banks of the Calling River in the neighbourhood of the 
Fishing Lakes. They were also noticeable on the surtace all the way 
from these lakes to the Touchwood Hills. Surface boulders are extremely ~ 
abundant on the southern and western sides of the gravelly and sandy 
tract south-west of Fort Ellice, about the head waters of the Calling 
River, and in many places on the high ground of the third steppe, which 
T have just referred to, between the Dirt Hills and the Woody Mountains. 
By far the greater number of the boulders in all these localities consist 


aa 


— nnn 


are pretty well rounded. In each of the above districts, the boulders are 


‘ 


¥ “say SF 
t 


REPORT BY MR. ROBERT BELL. mA3 


0 numerous, over considerable areas, that a man might walk upon them 
n any direction without touching the ground. 

In going from the North-west Angle of the Lake of the Woods towards 
fort Garry, the road for long distances, runs upon low ridges of lime- 
tone-eravel between swamps, until reaching the drier ground between 
he White Mouth River and Oak Point, and in this interval, boulders 
nd pebbles of light-coloured limestone are very common. According to 
Wr. Bigsby and Mr. George M. Dawson, gravel and fragments (often 
arge) of the same rock are strewn abundantly on the shores around the 
outh-western part of Lake of the Woods. In the northern part of Lake 
f the Woods, and in the region of the Winnipeg and English Rivers, 
imestone fragments are extremely rare, so that their sudden appearance® 
n such abundance to the west and south of the North-west Angle would 
yppear to indicate the occurrence of this rock in situ in the immediate 
jeighbourhood. Small knolls and ridges of gneiss were, however, 
ybserved in many places along the road from the North-west Angle for 
thirty miles, or nearly to the Birch River, and Mr. Dawson has found 
gneiss on the point on the south shore between the mouth of Rainy River 
and the south-west bay of the Lake of the Woods. 

The glacial strie on the east side of Lake Winnipeg, between the 
Dog’s Head and Fort Alexander, run south 25° to 30° west (magnetic), 
and in the whole of the great region between Lake Winnipeg and Lake 
Superior, and thence northward to the Albany River, the general direc- 
tion of the striz is south-westward. Still, 1 have noticed occasional ex- 
ceptions, and in the Thunder Bay and Lake Nipigon regions, I have 
observed one set of grooves having a south-south-eastward direction. 
Should such a course have prevailed in the Winnipeg basin, in reference 
either to ice or ocean currents, towards the close of the drift period, all 
the limestone debris which we now observe to the west and south of the 
Lake of the Woods might easily have come from the bed or west side of 
Lake Winnipeg. It is worthy of note in this connection, that this is the 
eeneral course of Lake Winnipeg itself, and also_of all the streams be- 
tween the Red and Winnipeg Rivers. I might also mention that lime- 
stone debris is very abundant on the banks of the Rainy River, along 
which the only rocks known to oceur in situ are of Laurentian and Hu- 
yonian age. The following list of the directions of the glacial strie, 
noted by myself in 1872 and 1873, in part of the country drained by the 
Ww innipeg River, may prove of interest in connection with this subject. 
The bearings are all magnetic. 
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x % 1. In several places around Wesaxino 
a Lake, (next large lake S. of 
Bie \ Sturgeon Lake) ....... ss... asvneae S. 10° to 20° W. 
i 2. On canoe-route followed in 1872, two 
Bes miles south of Sturgeon Lake...... . §, 40° W. 
‘ae 3. South-east shore of Sturgeon Lake, 
Bi seven miles from south-western 
aan extremity. :ssiisa'sssteseevnasseyt novige S. 20° W. 
a 4. South-east shore. of Sturgeon Lake, 
eo: | six and a half miles from south- 
S i Western Oxtremity.......ce.secssseeee S. 15° W. 
ae *, : 5. North end of Hut Lake... eee 8. 25° W. 
ie: 6. East end Kitchi-Sagi, or Bigtinlet 
Wak Gicsiss inc ctetderdbancteer eee ae 8.159 Wi 
: 7. Inlet of Jarvis ee Schacaemeeeeetcen 8S. 10° -W. 
8. sMinnictakio»Malla.as: <cduadsaccescawernss 8. 35° W. 
9. Island on Minnietakie Lake, four i 
miles south-west of Abram’s Chute. 8. 45° W. 
10. Abram’s Chute, at outlet of Minnie- 
talkie’ Lake wanicie..ceists seencbone : 8. 25° W. 
Tit Pelican Wale, :sysatasaee-crneeeee ae S. 45° W. 


12. “Stormy ” Point, on N. side of 
Lonely Lake, twenty-four miles 


Prom Oust. 5.5 svken sieenweceton as S. 60° W. 
13. “Shanty” Narrows, Lonely Lake, “a 
fifteen miles from outlet.... ........ West. oJ 
ba, 14. Outlet of Lonely Lake.................. 8. 75° W. 
15. Island in Maynard’s Lake, English - 
: RIVER’ a ocvtciasveciagnsteds oreo ee 


16. Narrows between Tide Tae and 
Ball’s Lake, English River......... 8. 70° W. 
17. Outlet of Indian Lake, English River, S. 30° W. 
ae 18. Inlet of Lount’s Lake, English River. 8. 40° Wi 
nt, 19. Outlet of Lount’s Lake, English “ 4 
Bivotincctet eet vedi ennai . S. 45° Wie 
20. Entrance to south arm of SPs bay 
Lake, English River.....c...00. S. 50° W. 


. Winnipeg River, at entrance to 
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22. North-west shore of Lake of the 

Woods, seven miles from Rat 

POLtAGC.....cessseseecrsrererersvseronace 8. 25° W. 
23. Manitou Minis, in Lake of the Woods, 

fifteen miles S.W. of Rat Portage. 8S. 20° to 30° W. 
24. “Hone” Point, in Lake of the 

Woods, eighteen miles S.W. of 

Rat Portage. ......casercceaseses essen S. 45° W. 
25. “ Dead Oaks” Point, in Lake of the 

Woods, twenty miles 8.W. of Rat 

PGECRGO Gi cdi Sebscnss costeververt onsee S. 40° W. 
26. Islandin Lake of the Woods, about 

twenty-five miles S.E. of entrance 

to North-West Angle................ S. 25° W. 


In the three prairie steppes there is a marked difference in the general 
spect of the surface of the country and in the character of the river-val- 
eys. On the first steppe, the surface is usually level or undulating in 
ong gentle sweeps, and the beds of the principal streams do not probably 
werage more than thirty feet below the level of the surrounding country. 
Jn the second steppe the surface is rolling, and the river-valleys are 
isually from 150 to 200 feet in depth, while on the third, the hills are on 
. larger scale, and either closely crowded together, or they rise here and 
here to considerable heights overlooking less rugged tracts. The 
wincipal river-valleys on this steppe are from 200 to 500 feet deep, 
The “coulees,” as they are termed, from a curious feature of the third 
wairie steppe. These are valleys or ravines with steep sides, often 100 
eet or more in depth, which terminate or close in rather abruptly, often 
it both ends, forming a long trough-like depression ; or one of the extre- 
nities of the coulee m vy open into the valley of a regular water-course. 
Phe coulees sometimes run for miles, and ave either quite dry or hold 
yonds of bitter water, which evaporate in the summer and leave thin 
nerustations of snow-white alkaline salts. 

The average depth of the river-valleys of the first and second prairie 
teppes is not affected by the general descent of the country through 
which they run. From the Little Boggy Creek to the Arrow River» 
he Assineboine must fall four or five hundred feet, yet the banks of 
he valley maintain the same general height and the same character 
hroughout the whole distance. Similarly, the fall in the Calling River 
from the Sand-Hills Lake to its junction with the Assineboine, cannot be 


Aspects of 
surface of 
country. 


“Coulees.” 


Depths of river 
valleys. 


Piri 


N 


——*, 
~ 


$27 


ok 
= 
» 


m2 
=i 
= 


LE 
4 


20 


of 


SS eA ae rke foe Were 


Fy 
> 


- 


ay ety tS 
# 


‘ : 
fomea a, 


46 GEOLOGICAL SURVEY OF CANADA. 


far from 500 feet, and still its valley-banks have the same ave gS 
height throughout. The fall in the Red River, from Moorehead to Fo i 
Garry, is upwards of 200 feet; but in the whole of the distance the banks 
of the river have a nearly uniform height of twenty or thirty feet. 

The class of valleys, of which those of the Calling River, the Uppew 
Assineboine and its branches, and the Rapid or Little Saskatchews 
River may be taken as examples, are evidently more ancient than Het 
streams at present flowing through them. The latter appear to exert b 7 
a feeble influence in enlarging them. The former windings of the streams: 
in there valleys have, in many places, been thrown, from time to time 
into new channels, leaving the old ones in the form of long narrow semi 
circular and crescent-shaped ponds which have become. more or less filled! 
up according to their antiquity. Jams of driftwood, beaver-dams and thee 
breaking through of narrow necks between long loops of the stream hayet 
been among the principal causes of the shifting of the channels. Beyond 
such slight changes as these, the present rivers and brooks appear to hay 


but little effect in modifying the valleys. Ihe conical hills, of all size 
the “hummocky” appearance in the banks whichI referred to last yes 
| 


which in some parts of these valleys, rise one above another, producing 

in the case of the Calling River (page 72), have, no doubt, been formed | 
by repeated land-slides, probably at a time when the foot of the maii | 
bank on either side was washed by water. The gradual retrocession ¢ 
the water (which would constantly have the form of a narrow bay) down 
a valley like this would bring every part of the foot of the banks su 
ively under its influence, and it might thus have produced the uniform. 
character which we now observe. That the cause which produced this 
character has now ceased to operate, is evident from the permanent and 


weather-beaten aspect of the banks and hummocks and the rarity o 
modern land-slides. : 


The great valleys of the third steppe cut entirely through the drift and 
far down into the underlying Tertiary and Cretaceous rocks; those ot | 
the second steppe appear to correspond in a general way with the depth 
of the drift, while on the lowest steppe, the streams have merely eu 
through the modified deposits resting upon the drift, which latter - 
occasionally exposed at low-water at the foot of the banks, or in the bed” 
of the stream at swift places and rapids. These streams have the sa r 
relation to the modified deposits referred to, as is borne by the present 
channels of such streams as the Calling and Upper Assineboine Rivers, 
to the laminated alluvial clay and silt, lying in the bottom of their more 
ancient valleys. Valleys, such as those. last mentioned, may have be 2d 
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~ excavated in the drift along the course of streams which once flowed Mode of 
over its surface in the following manner:—If the country were being valley ‘ 
% gradually submerged, the channel of a stream of this kind, already worn 

_ to a greater or less depth in the drift, would naturally be deepened and 

- enlarged by the continued wearing action of the river itself, and the 

_ transporting agency of the water at its mouth. The mouth of the 

S stream would be moved gradually up, as the water encroached upon the 

¢ land, until, if the depression were sufficient, the whole of the former 

i. river would be submerged. Meantime, the recently formed and sub- 
merged valley might be filled up with softer materials. On the emer- 

~ gence of the land, the valley would be partially or entirely cleared out 

3 again, and further enlarged by the sliding down and washing away of its 

4 banks in the manner I have just described. Terraces, more or less dis- 
-tincly marked, may be observed in places along the sides of any of the 

a valleys of this class. They are well seen, especially about the lowermost 

of the Fishing or Qu’ Appelle Lakes. The amount of material which 
has been removed, to form these valleys, has been enormous, and could 

not have been carried away by the unaided action of the small streams 

- flowing through them at the present time. This material may now be 
“spread out upon the lower levels, forming the clay, through which the 

’ Red River has cut its channel, as well as the fertile soil of the first 

' prairie steppe. The ridges of hard boulder-clay, which occur in the 

_ river-valleys of the second steppe, present an additional argument against 

- the supposition that these valleys might have been formed under the 

_ existing condition of things. Although the thickness of the drift appears 

to correspond, in a general way, with the depth of these valleys, I have 
observed one exception in the case of the Calling River, about thirty 
miles west of Fort Ellice, where the marls and soft shales of the 
Cretaceous period are exposed in both banks nearly to the top. This 
fact, however, would not interfere with the formation of the valley in the 

_ manner above described ; these shales and marls being fully as soft as the 
“stiff boulder-clay of the rest of the valley. The land was probably 
‘sufficiently submerged to carry the water over the greater part of the 
third prairie steppe, and its emergence appears to have been tolerably 
rapid; washing out the boulders and leaving the tops and sides of the 

ls, as well as the valleys between them, covered alike, with a gravelly 
coating, which forms the sub-soil almost universally on the third and 
“second steppes. 

The stratified clay, silt, sand and gravel of the Red River and the lower pprosits of first’ 
Assineboine vary in thickness from almost nothing to eighty or ninety faet,< Pratis Sep 
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varying from thirty to eighty feet, mostly through bluish clay. In sink- 
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so far as known; and a variable thickness of boulder-clay is interposed 
between these deposits and the older rocks, which lie beneath them all. 
During the past summer a number of new wells have been dug or bored 
through these deposits in the city of Winnipeg and in various parts of 
the settlements of Manitoba. The Hon. Donald McDonald of Toronto 
had collected a number of interesting notes in reference to these wells, 
and he informed me that they seldom failed to furnish water at depths — 
not exceeding seventy or eighty feet. After passing through the black 
loam at the surface, which varies from one to six feet in depth, light grey, ~ 
drab, and more frequently yellowish, somewhat sandy clays were passed 
through, when hard pebbly and bouldery clay, or, in some cases possibly, — 
solid rock was reached. The water of these wells is generally good, but 
in some instances it is too brackish for household purposes. Some of the 
superficial clays around the city of Winnipeg have been found within the 
last two years to make, under proper skill, “white” bricks of an excel- 
lent quality, resembling those of Toronto. The principal buildings in 
the city are now being constructed of these bricks. In other places 
around Winnipeg, red bricks have been made from clay dug near the sur- 
face. In the district between the south end of Manitoba Lake and the 
Assineboine River (east of a line drawn from Prairie Portage to West- 
bourne), all the wells have passed through sand, and I am not aware of 
any of them which required to be dug to a greater depth than about 
twenty feet, in order to find good water. A short distance to the south- 
west, however, or around Burnside, in Township 12, Range VIIL., west, 


ing wells have proved failures. Several of these had been dug to depths 


ing through the surface deposits on Mr. Kenneth McKenzie’s farm, pre- 
paratory to boring in the harder rocks beneath, Mr. Alexander McDonald 
found the blue clay to be seventy feet in depth, and to be succeeded by 
eighteen feet of sand gravel and clay, below which he struck a light- 
colored limestone. 
On the surface of the first prairie steppe, boulders are rare and of small 
size. In reference to the deposits of stratified sands, which are exposed 
in banks from sixty to one hundred feet in height along the lower part of 
the Winnipeg River and around the south-eastern shore of Lake Winni- 
peg, you observe, in your report for 1872, page 18, that the large boul- 
ders found with the sand, rest upon the surface of these deposits, and are 
not imbedded in them, showing that they, as well as the small boulders 
scattered on the surface of the lower prairies, have been dropped from float- 
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ing ice, after these sands, as well as the stratified clays, &c., of the first 

‘prairie steppe had been deposited in comparatively. tranquil waters. 

Near Oak Point, on the road from Fort Garry to the Lake of the Wooils, Eastern edge of 

the boundary between the smooth open prairie and the higher wooded a S 

region to the eastward of it is very sharply defined and conspicuous, 

resembling the shore of a great lake. The surface of the prairie-is level, 

free from boulders, and has a loamy black soil, while that of the adjoining » 

“wooded region is undulating, has a comparatively poor and light-colored 

Soil, and is studded in some parts with boulders. 

- There is ample proof that the Winnipeg basin has been filled with 

water to the foot of the second prairie steppe in recent, geological times, 

ebut very little positive evidence has yet been found to show whether this 

was fresh or salt. The highest of the sand deposits, containing fresh Elevations of 

_water shells, between the south end of Lake Manitoba and the Assine- eo 

_boine River, have an elevation of probably less than fifty feet above the 

former, while the long parallel gravel ridges of the Beautiful Plain region 

~and of township 15, range XV, west, would be from one to two hundred 

- feet higher. The sand ridges and dunes along the Assineboine River, 

~ between Prairie Portage and the junction of the Souris, have different 
elevations, but they all probably come within the above limits. The 

summit of the long shingle ridge of The Poplars in the Swan River 

_ valley, which has been already referred to, I estimate to have an average 

_ elevation of about 180 feet above Lake Manitoba, and it appears to 


belong to the elass of deposits now under consideration, I had not 


4 


4 an opportunity of examining the Big Ridge, south of Shoal Lake, 
B por the apparently remarkable ridge in township 11, Range XXIV., 

west. ; 

According to the reports of the Canadian Pacific Railway Survey, Elevations of 
_ published last year, the level of Lake Winnipeg above the sea is 710 a 
- feet, of St, Martin’s Lake 737 feet, of Lake Manitoba 752 feet, of 
_ Lake Winnipegosis and Cedar Lake 770 feet, and of Lake of the Woods 
1,042 feet. These elevations have been found from a series of spirit- 
levels carried all the way from the sea. The apparent absence of Fresh or salt 
fossils in most of the modified post-tertiary deposits of the first prairie re 
steppe, is an argument in favor of supposing them to be of fresh- 
_water origin, since fresh-water shells are liable to become obliterated 
in loose sand and gravel, while those of marine origin are more 
enduring. Besides, mollusca of all Kinds are scarce in large cold 
northern lakes. On the other hand, the fact of the existence of such 
, large boulders on top of the sandy deposits around the south-eastern part 
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‘to, have probably been strewn, in former years, where we now see t 


_ viver-banks, buried under a few feet of silt; and the remains of the 
are occasionally met with in similar situations. The rumours of 


Cypress Hills (page 74). On the west side of the Assineboine Ri 
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of Lake Winnipeg points, perhaps, to a former communication with ~ 
sea. hanes 
The Red River, in different parts of its course, occasionally floods i 
banks in the spring, and covers the prairies for miles on either side witht 
water, which deposits a certain amount of silt, and leaves behind more¢ 
or less drift-wood and vegetable refuse upon the surface. The laminatec 
clayey deposits of the Red River valley may have been wholly or pa 
formed in this manner. In digging wolls in the city of Winnip 
it is said that wood, bark and leaves are sometimes met with. io ie 
On either side of the White Mud River the ground is higher just aboves 
the bank than at the distance of a few chains away from it. In 
neighbourhood of Westbourne, the surface of this raised strip of lan 
covered with stones and small boulders, which are. absent on the lo 
ground. The bed of the river is also full of stones and boulders. Th 
river is low when it freezes up in the autumn, and many stones become 
fixed to the ice, which is liable to be carried over the top of the ba 
during the spring freshet. In this way, the stones which I have refer 


In the second prairie steppe, bones of the buffalo are often seen n 


discovery of some mammoth’s bones in one of the banks of Shell Ri 
which have long been current in the country, are referred to in Mr, 
Spencer's report. In my report for last year (page 73), I mentioned a) 
rumour in regard to large bones at the Sand-Hills Lake, and also at 1 


‘the distance of five or six miles in a straight line above the Shell River, 
or ten miles following the stream, I found an arrow-head, tolerably well- 
formed, from a reddish cherty rock, lying among the stones, sand and 
gravel on a naked bank of drift about fifteen feet high, overlookin 
river. : “pthneis ~ aaa 

As bearing upon the questions in reference to the formation of pre 
and the causes which prevent them from becoming covered with tree 
may mention the fact that on the second steppe, at least, the characte 
the soil, locally, has an important relation to the wooded or 
condition, which we find prevailing at the present time. In this: 
the existence of trees appears to depend upon the capacity of ‘the 
receiving and retaining the proper amount of moisture, Th 
loam of the Little Touch-wood Hills, supports a continuous, t 
strong growth of trees, whereas the gravelly and sandy ‘soil 
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surrounding country produces little more than scattered clumps of aspens 
and willows. On entering the Five-mile Woods, in the Swan River 
valley, the change from a light sandy to a stiff-clayey soil is at once 
observable. The belt of heavy timber which I passed through between 


yg the Big Boggy Creek and the upper part of the Shell River, corresponds 
a with a stronger soil; and generally, in the Duck Mountain region, where 
the country presents a mixture of prairie openings and woods, the 
_ former coincide with the lighter, and the latter with the stronger soils. 
Another instance of a thick growth of trees upon a clayey area is found 
j _ in the Bad Woods near the western boundary of Manitoba, on the middle 
trail to Fort Ellice, and many more examples might be mentioned, 
- Conversely, the drier sand and gravel areas are usually devoid of timber, 
A - although the depressions among sand dunes and ridges seem to be the 
3 favorite habitat of the scrubby-oak. Near Fort Ellice, the bouldery-clay 
_ of Beaver Creek, and of the north-facing slope of the Calling River, are 


- the banks, stretching for some twenty miles to the west, and fifty to 
the north, is destitute of timber, except here and there, where some 
e local change allows the trees to take root. The gravelly and sandy 
_ plain on the north side of Fort Pelly, and the set of open ridges, of 
a which Beautiful Plain is one, are similar examples. The geological 
. history of the prairies of the lowest steppe, has probably been different 
from that of the others; yet, even here, examples of conditions resembling 
the foregoing, are not wanting. On both the second and third steppes 
the northern slopes of valleys are often wooded, while those facing 
southward are quite bare. The banks of the Calling River form a good 
‘ example of these conditions, which are, no doubt, due to the influence of 


4 thickly covered with poplars, while the gravelly and sandy area above 
ou 
4 


afterwards, in parching the bank during the summer, while, on the 
northward slope, sufficient moisture is retained to admit of the growth of 
trees. Although the surface of the barren treeless district along the foot 

of the Coteau, from near the elbow of the South Saskatchewan to the head- 
; . waters of the Souris River, consists of clay instead of sand, the absence 
y of timber is here also, no doubt, due to the same cause—namely, want of 
sy sufficient moisture. The surface of the ground is here formed of the 
almost undisturbed stiff clay or marl of the Tertiary formation, which 
| ee resists the water, and is incapable of retaining, throughout the hot, dry 
a summer, any moisture which might enter it during the winter or spring. 
¢ _ As aconsequence, the ground has become deeply fissured and baked as 
hard as unburnt brick. 


Treeless areas. 


Woods on north 
facing slopes. 


; the sun; first, in melting away the snow in the early spring, and — 


Treeless clay 
district. 
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Anyone who has travelled over the second and third prairie steppes — 
% c x Po . er 
-__ Gireular ponds. +must have observed that the outline of each of the ponds, which exist in 
ae almost countless numbers, is generally rounded, or almost circular, no — 


matter what may be the shape of the earth-hills surrounding it; and also, 
that if there be any boulders in its basin, they are usually arranged in the — 


Rings of form of a ring around its margin, These basins are uniformly deepest in — 
hein the centre, and they shoal equally to the edge all round. All of these — 
> phenomena may, I think, be accounted for in the following manner :— 


ioe Supposed mode Although nearly all the ponds dry up in the summer time, most of them 
e: Cpa contain more or less water in the autumn, and any which may now — 
be dry almost all the year round, no doubt held water in former 
times.. As these ponds gradually freeze to the bottom, the water and 
ae : mud under the ice in the deepest part remain longest unfrozen. The 
: intense frost later on in the winter would naturally expand the first 
formed ice, forcing it and its incorporated boulders and earth in all di- — 
rections from the centre towards the circumference. (I may here men- 
tion that this phenomenon is reported as having occurred during the 
. present unusually cold winter in Cayuga Lake, in the State of New York.) 
? Towards the spring, the alternate freezing and thawing, combined with — 
“J the evaporation from the surface, which must be rapid in the dry climate 
of the North-West Territory would tend to bring the boulders to the top — 
of the ice. While all the loss would be at the surface and towards the — 
edges, any addition at this season would be atthe bottom and towards the 


‘ 
* 


centre. As a result, the ice would swell relatively in the centre, as 
glaciers do in summer, and there would be a tendency for the boulders to 
roll as well as to be pushed towards the margin. The amount of move- 
ment each year might be very small, still, if we allow a sufficient length 
<. of time to have elapsed, the above operations would be sufficient to ac 
count, not only for the accumulation of the boulders around the edges of — 
the ponds, but also for the regular basin-shaped form of their bottoms and 4 
their rounded outlines ; for this force would, at the same time, tend to 
- deepen them in their centres, wear down inequalities in their beds, round , 
off points, and fill up bays. When such ponds as these are filled by the | 
melting of the snow or by the rains in spring, before the ice has thawed 
away, the latter becomes detached all round, and is made to rotate mor ° My 
or less by the wind. This would aid in giving the circular form to th 
ponds. The absence of logs, trees and roots about these ponds would also. 
facilitate the action of the above forces, re i rr 4 
Another effect of the recent action of ice in the North-West Percithee a 
may be witnessed in the islets formed by boulders and earth, which occur — 
oe i al 
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~ in the larger lakes and in the long dyke-shaped ridges of the same ma- 


terials, which are often met with around their shores. In Mr. Spencer’s 
report, reference is made to such ice-formed beaches on Lake Winni- 
pegosis, and their remarkable prevalence around this lake is noticed in 
Archbishop Tache’s “Sketch of the North-West of America.” I have 


- observed them on Lakes Manitoba and Winnipeg, but more particularly 


on St. Martin’s Lake. Here, “the ice, either by expanding while 


- fixed, or by shoving, under the pressure of the wind when afloat, has 
- formed numerous islets on the shoals; and around the edges of many 


of them, it has piled a wall of boulders to the height of six or eight feet. 
At the extremity of each of several points, a semi-circular space is sur- 
rounded, on the lake side, with a similar wall of boulders, mixed with 
gravel and earth, which shewed, in some cases, the fresh work of the ice 
of the previous winter or spring. Some of the long narrow bouldery 
points and reefs of this lake are probably due, however, to much more 


ancient glacial action. 


On tae Domnution or WATER In THE Norts-West TERRITORY IN 
Recent Times. 


In the journal of your expedition from Rat Creek to Rocky Mountain 
House, you refer to the drying up of the country. Speaking of the 
neighbourhood of the Pheasant Hills (Report for 1873-4, page 27,) you 
note: “Takes and lake-basins more abundant, the water in many of 
them slightly brackish. They appear all to be gradually diminishing in 
size and drying up. This, McDonald tells me, has been going on steadily 
for several years. He says, that what were large lakes are now small 
ponds, and all the lesser ones are quite dry and their beds overgrown 
with grass and weeds.” Further on, you remark that this drying up of 
the country “is generally supposed to be connected with the gradual 
destruction of the forests over large areas by fire diminishing the rain- 
fall.” The presence of trees has not only a-general, but in the region 
under consideration, even a local effect on the rain-fall. Between the true 
forest, lying to the north and east of the Assineboine River and the true 


2 _ prairie, to the south of the Calling River and the north branch of the 
Saskatchewan, there is a belt of an intermediate character, embracing 


‘much of the finest land of the “fertile belt.” In the true prairie region 
there is very little water. In some parts of it, one may travel for days 


Mr. Selwyn’s 
remarks, 


Effect of trees 
on rainfall. 


in any direction without meeting a stream. Water is much more plentiful _ 


‘in the half-wooded region ; while the quantity which flows away, in the, 


inution of 


. , ,s F , ; . : 5 a 4 
form of rivers or brooks, from a given area in the forest country, 18 even — 


_ chewan and its branches appear to loose rather than gain in volume as | 


ey tae nee 
Late ie : 
. : « 7 +9 


54 GEOLOGICAL SURVEY OF CANADA. 


very much greater than from an equal extent of the former. The amount — 
of water which is discharged from the true prairie region, within Canadian 
Territory, must be very small. During the summer the South Saskat- 
they traverse the plains. 
The encroachment of the prairie upon’the wooded region, owing to the 
destruction of the forests by fire, would also diminish the amount of — 
rain-fall in the timbered country immediately adjoining. I have already 
mentioned the extensive dry beaver-dams in the Swan River Valley. 
Referring to this subject, Archbishop Taché, in his “Sketch of the North- i 
West of America,” says: “It is true that clearing land will render it 
salubrious by a natural process. Proof of it is seen in prairie land — 
recovered from forest where there are depressions—old swamp ground— 
without the least moisture; and even on perfectly dried up new prairie — 
land, beaver-dams are to be seen—certain evidence of the existence of — 
lakes or ponds at the time when the plain was wooded.” I have also — 
noticed these ancient dry beaver-dams in the southern part of the Riding © 
Mountains, on the table lands of the Duck Mountains, and in dry valleys — 
in various places in the prairie between the Little Saskatchewan, or — 
Rapid River, and Fort Ellice, and also about the head-waters of the — 
Calling River. i 
In the ponds in those parts of the second and third steppes, W which 4 
have visited, muskrats are now seldom to be seen, although they aresaid — 
to have been quite plentiful in many of them within the recollection of — 
men who are still active hunters. Around numbers of these. ponds, WG 4 
have seen horizontal rows of their dry and deserted holes,.at levels on 
siderably above those now reached by the surface of such of them as 
still contain some water, and also around others which seem to be now | 
permanently dry. a 
On the second steppe the circular ponds and pond- en to which 
have already referred, are usually surrounded by a ring of willow bushes — 
growing just above what is now, or has been formerly, high-water mark. — | 
The whole of the space thus enclosed is generally overgrown with reeds 
and sedges ; in addition to which, there are often grasses and other plants ‘e 
which partake of a dry-land character. A total drying up or marked 
diminution hasevidently taken place in the streams which flowed in some _ 
of the larger valleys. Examples of this may be found in the Big 
Valley and in Snake Creek east of Fort Ellice, and also in the upper ] 
of the Calling Brats Parts of the last mentioned river which 
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A 
year's Ago, were stated by explorers to be navigable for canoes, are now 


‘ilted up, and the continuity of the stream is broken by portions of the 
ld bed which are quite dry in summer. In some sections, the channel , 
is becoming rapidly obliterated, and long stretches of it are marked only 
by a winding row of tall reeds. 
_ At Prairie Portage, the island is surrounded by a marsh of nearly equal 
width all round—evidently an old channel of the Assineboine River. 
ix or seven years ago, the inhabitants could dip water from this marsh 
nearly all th > round, whereas, nc st of its surface has become 
nearly ¢ e year round, whereas, now, most of its su e 
dry, and wells require to be dug in it to reach the water. 
- Travellers who have been accustomed to cross the prairies from year 
0 year, notice a growing scarcity of water at the camping places along 
1e trails. The watering ponds which hold out the longest, must be fed 
by springs, as otherwise they could not withstand the rapid evaporation 
luring a long drought; and besides, some of them are on higher ground 
than the surrounding prairie. The permanent “water-holes” are often 
q uite small and marked by clumps of willows, which, however, differ 
no way from those surrounding scores of dry pond-basins in the 
eighbourhood. I have been informed by old prairie travellers, that in 
e Battle River country, in the driest seasons, they do not seek for water 
n the valleys or the lowest depressions, but among the willow-clumps 
m the high grounds. at 
“The flooding of the valley of the Red River on the melting of the snow 
spring, appears to be growing less frequent and troublesome. Mr.. 
hn Fraser, of Kildonan, one of the oldest native white men in the Red 
fiver Settlement, informed me that in the spring of 1826 the water rose 
ve feet over the ground on which the city of Winnipeg is now built; that 


alf feet, and in that of 1861, the water merely rose to the level of the 
face of the ground. 
Besides such facts as the foregoing, the general belief of the oldest 
abitants and travellers, and the traditions of the Indians, all point in 
he same direction ; and there is no doubt the gradual diminution of the 
er supply of the “fertile belt” is a matter for serious consideration. 
four remarks on the destruction of the forests by fire, between Red River 
the Rocky Mountains (Report for 1873-74, pages 58 and 59) are 
vated by all that I could hear on the subject. The rapidity with 
‘some tracts between Prairie Portage and Fort Ellice, were stated 
to have been converted from forest to prairie is almost incredible. 


pens of that region burn much more readily than does the wood of 


Islancé at Prairie 
Portage. 


Watering places. 


Red River floods. 


the flood of 1852 it covered the same spot to a depth of only two and — 
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_ the same tree in Ontario and Quebec, and the portions which escape total 


destruction by fire, rot and disappear in the course of one or two years. ~ 

. In former times, before prairie travelling had become-so general or of * 
80 promiscuous a nature, much care was taken to prevent fires. In view 
of the great importance of this subject to the prosperity of the country, 
it would be advisable, as soon as an efficient means for governing the 
Saskatchewan country shall have been established, that there should be 
some legislation to prevent the careless or wanton setting fire to th 
prairies, and the good sense and intelligence of the inhabitants and 
travellers should be appealed to for the same purpose. 


I have the honor to be, 
Sir, 
Your obedient servant, 
ROBERT BELL. 
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' OFFICE OF THE GEOLOGICAL SURVEY, 
MonrreaL, March 13th, 1875. 


& Rosr. BExL, Esq., C.E., F.G.S. 
; _‘Sir,—I have now completed the maps of the regions which you detailed 
» me to explore as your assistant while in the North-west Territory last 
season; also the chemical analyses of some specimens collected in the 
course of these explorations; and I would now beg you to submit them, 
together with the following report, to the Director of the Survey. 

a : Your obedient servant, wazce 

JOSEPH WILLIAM SPENCER. 


| Having received your instructions to proceed to Winnipeg, I started 
a about the middle of last May, going by way of Lakes Huron and 
7 Superior as far as Duluth. At Thunder Bay I had an opportunity of 
__ examining several of the mining locations. ~From Duluth I went by rail 
to Fargo, and thence by Red River steamer to Winnipeg. After having 
; otra elled along with you from Winnipeg to a point about fifty miles 
of Fort Ellice, I proceeded, in compliance with your orders, to 
an exploration of Shell River and the adjacent parts of the Assine- 
River; being assisted by Mr. William Hagar and one or two 
n. I chose a site near the junction of the two rivers for a camp, 


ceeded to make the explorations on foot, which was the only 


Journey. 
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_ steeply on either side. Through this level flat the river pursues a mean- 


_ The general course is nearly from the north. At the bends of the 


_ which I proceeded to explore Swan River. 
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The valley of the Assineboine, adjacent to that of the Shell River, is 
about a mile wide, and some 200 feet deep. The alluvial flat at the — 
bottom of the valley is three-quarters of a mile wide, and the banks rise 


dering course from side to side, occasionally leaping a smal rapid caused _ a 
by the obstruction of Laurentian boulders. Twenty miles farther up, the 
valley is nearly three miles wide, but at this place in the bottom, and 
following the valley longitudinally, there are four or five series of hills 
rising irregularly, one above the other, till the highest reaches nearly to _ 
the level of the plain above. Between these hills there.are small deep 
valleys. The western bank is often strewn with gravel and boulders, 
while the flats below are nearly free from them, excepting in places along 
the bed gf the river. The sides of the valley are often deeply gorged, but 
the ravines do not extend to any great distance back from the valley. 
Many of them appear to have been cut out by the waters from springs. 
These springs usually hold a considerable quantity of iron in solution, 
and I observed several places where yellow ochre was being deposited 
around them. In several localities on the banks of the Assineboine, 
extensive landslides are to be met with, sometimes showing stratified 
deposits of clay or sand. The general course of the Assineboine valley 
at the influx of the Shell River is nearly south, but above it has a more — 
westerly direction. ‘ sede 

I explored the Shell River valley upward for thirty miles, and Mr. 
Hagar continued the exploration for ten miles farther. Along the 
upper part of this distance the country on either side has usually 
a rolling prairie character, while in the lower portion the river 
flows in a valley nearly ‘as wide and deep as that of the Assineboine, 


“* : 7 
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valley, the river usually winds its way to the outer side, and on 
the inner side of the curve there is left terrace, or series of terraces, 
rising from the alluvial flat to the plain above. The country is 
generally wooded, except here and there where fires 


have swept over — 


small areas. The Shell River is much more rapid than the Assine- as 7 
boine, and the sides of the valley are much more deeply gorged than af 
those of the latter river. ae ee 


At the landslides along the Shell River, I » 


observed a” few stratified deposits, but they generally showed only a pal ‘ 


heterogeneous mixture of’. gravelly earth with boulders. The bottom. ae 


. > F re “ as 
the river often abounds with fresh-water mollusea, and hence, perhaps, 
. j cys i eraiae Toe 


the origin of the name of the stream, Returning to Fort Pelly,I re 
ceived your instructions for the rest of the season, in compliance with — oa 


REPORT BY MR. J. W. SPENCER. 59 


cep | 
sa me ey Ve = 


~ The Assineboine valley in the vicinity of Fort Pelly is not sharply Fort Pelly. 


defined, as it is further south, by a limited breadth and steep escarpments. 
N orth-east of Fort Pelly the land gradually rises for six or eight miles to 
the water-shed, between the Assineboine and the Swan River, and then 
descends to the latter. 
From the Swan River Crossing (where we started to descend theriver) Swan River. 
the distance to Swan Lake, by the stream, is’ 130 miles, although 
ery the trail it is only about half as great. In descending the river I 
noted no less than 446 rapids. These are generally caused by the 
descent of the water over Laurentian boulders, but sometimes over the 
_ country-rock. The whole descent of the river, from a point abreast 
of Thunder Hill, was estimated at from 450 to 500 feet, and Thunder 
Fill rises 300 to 350 feet over this point. The average width of the river 
‘is about 100 feet, but sometimes it becomes very much wider, enclosing 
picturesque islands, while in other places it is quite narrow, but deep. 
~The river for the last thirty-five miles before reaching Swan Lake is free 
eon rapids and is navigable for boats drawing two feet of water. In the 
spring of the year the Hudson’s Bay Company send down some of the 
returns of their inland trade in flat boats, but of course these cannot 
‘return. Swan River enters the lake of the same name through a swampy. 
projection of land, extending several miles into the lake. Indeed, all the 
country for some distance west of this lake is low, but it is generally 
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~ wooded. 
Thunder Hill is an isolated elevation situated about four miles north- Thunder Hill. 
westward of Swan River, and about ten miles below the Crossing. It 
rises from 200 to 250 feet above the plain, which gradually slopes up 
from the river. The hill slopes gently to the north-westward, while’ to 
- the south-eastward there is an abrupt escarpment broken by successive 
andslides, which are now separated from each. other by small valleys. 
Near the summit the landslides have exposed some calcareo-arenaceous 
shales, holding fossils of Cretaceous age. At the base of Thunder Hill I 
~ noticed. several depressions, almost round, measuring from sixty to 200 
_ feet in diameter, and having a depth of twenty feet or more. Some of 
them contained water, while others were quite dry. 
Zz Sander’s River is a branch of Swan River, flowing from the south, and gander’s River. 
emptying itself into the latter about fifty miles from its mouth. The “4 
country through which it passes is similar to the Swan River valley. 
~ One day was devoted to the exploration of this branch, and eight or ten 
d. Pieces of lignite were found in the rignite. 


Liles of its course were examine 
ed of the stream, and afterwards along the Swan River, below its influx, = 
After J arrived at Shoal River House, I was informed by a half-breed Z 
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that the lignite (called coal) was found in beds from a few inches to two 
feet in thickness on Sander’s River, a few miles above the point I had 
reached. : : 
Swan Lake is about twenty miles in length. Besides the Swan River, — 
it receives two or three smaller streams. The shores are all low and 
swampy, except at a few points which are made up of gneiss boulders and 
slabs of limestone. On one of these points in particular, an ice-formed 
beach occurs, on which boulders, weighing from half a ton to twenty tons, _ 
have been piled up with as much apparent ease as if they had been 
small pebbles. The lake contains several islands, on which the country 
rocks are exposed. These consist of limestones, and are best seen on 
two of the largest islands situated in the northern part of the lake, viz., 
Warren and Lafavorita Islands. The whole lake is very shallow, not 
averaging more than six feet in depth. The bottom consists of soft 
loose silt.. 1 
Shoal River discharges Swan Lake into Lake Winnipegosis. The 
Hudson’s Bay Company’s post, Shoal River House, is situated at the 
outlet of Swan Lake. Shoal River is only from two to four feet deep, 
and has a width of from 150 to 250 feet. The banks are low on both 
sides. The current is of considerable velocity, the fall being about thirty 
feet in its course of eight miles. It empties itself into the southern 
extremity of Dawson Bay, which forms the north-western part of Lake 
Winnipegosis. ae 
Porcupine Mountain forms.a continuation of the chain of high ground — 
which marks the eastern limit of the second of the three great prairie 
steppes of the North-West Territory. It rises to the height of about 800 
feet above Swan Lake. Between the base of the mountain and the lake 
is a belt of about twelve miles of low ground, consisting of open marshes, — 
or “muskegs,” tamarac swamps, &c., while the remainder of the interval - 
is densely wooded with aspen, balsam-poplar, spruce and willow. On the 
slope of the mountain I saw balsam-poplars six feet in diameter, while in 
Some cases the spruces reached a thickness of nearly four feet. This 
: and bears fewer evidences of fire than any \ 
other that came under my observation in the North-West Territory. The 4 
region is little frequented, even by the Indians, being difficult of access. q 


ground below for a very great length of time, yet the whole of the forest 
on the summit was swept away a few years since, and in its place a young © 
tea 


The Bell River rises in a lake on the summit of the mountain, and 
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Tunning eastward, cuts its way down the escarpment, forming a series 

of rapids six or eight miles in length. After reaching the plain below, 
it turns north-eastward and empties itself into Dawson Bay. The bed of 
the river is filled with Laurentian boulders, over which the water de- 

scends at the rate of about 150 feet per mile. From the foot of the slope 
“my guide and I followed this river to the summit. Along it there are 
great exposures of shales. Fragments of lignite were picked up along 
' the river, but the beds from which they had been derived were not found. 
_ Looking back from the point which we reached at the summit of 
the mountain, the escarpment appears to descend rapidly. It is richly 
clothed with foliage, and through it the Bell River has cut its valley; the 
wooded plain stretches from its base, and further on is Swan Lake with 
its lovely islands. In the far east, Pelican Lake is just visible. To the 
-north-eastward a long sheet of water (Dawson Bay) is seen, while further 
off the sight is lost in the main waters of Lake Winnipegosis. 

Lake Winnipegosis is about 100 miles long. Its north-western portion, 
Dawson Bay (named in honour of Principal Dawson of McGill University) 
is nearly cut off from the main body of the lake by a long peninsula, 
This bay has an extreme length of about forty miles, and a breadth 
varying from five to twenty miles. Both shores are deeply indented 
with smaller bays. On some of the projecting points, cliffs of a light- 
coloured limestone occur. There are several islands, on which solid rock 
is also exposed, as well as many submerged reefs. The highest rocky 
_ promontory is Point Wilkins, on the west side of the lake. Most of the 
points have ice-formed beaches composed entirely of boulders and pebbles, 
and behind them there are extensive swamps. The north end of the lake 
is especially low, and the barrier between Winnipegosis and Cedar Lakes 
is little more than a swamp, from three to five miles across. The greatest 
etn of the lowest traverse between them was ascertained by Mr. 
Bender of the Canadian Pacific Railway Survey, while I was in the neigh- 
- bourhood, to be forty-four feet over the water at either end (the two lakes 
being on the same level.) ‘The character of the main body of Lake 
“Winnipegosis is the same as that of Dawson Bay, being studded with 
islands and reefs. On the east side, between Elm and Gun Points, there 
is a cliff of limestone of considerable extent.’ The beaches of almost 
every point and island are made up of Laurentian boulders and fragments 
of Devonian limestone, overgrown with trees, behind which are swamps, 
often of considerable extent, and small lakes. 

I visited the salt works at the south end of Lake Winnipegosis in com- 
pany with Mr. J. H. Rowan, chief assistant engineer of the Canadian Pacific 


Lignite. 


View of 
landscape. 


Lake 
Winnepegosis 


Beaches. 


Cedar Lake. 


Beaches. 


Salt-works. 


62 GEOLOGICAL SURVEY OF CANADA. 


Railway, who was returning to Winnipeg, and with whom J arranged fort 
our passage to Oak Point, near the south end of Lake Manitoba. 1 
Mossy River. the salt-works (which will be described further on) I went up Mossy River 
. (the outlet of Dauphin Lake) for a few miles. Here also are limestone 
ae exposures. This river has a depth of from two to four feet for a distance» 
at of three or four miles from its mouth, where it is about 200 feet. wide. 
beg - An exploratory line of the Canadian Pacific Railway crosses the river th 
. _or four miles from its mouth, and runs north of the Duck Mountain, 
lowing up the course of the Swan River Valley. Lake Winnipegosi 
of considerable depth, and has clear good water. Owing to sudden and 
et frequent wind-storms, its navigation by small boats is attended with some 
‘ear danger: Lake Winnipegosis is connected with Lake Manitoba by Water- 
Water-hen hen River and Lake, both of which are shallow and muddy, and have} 
extensive swamps around them. The river has a total length of ee y- + 
five miles, and descends eighteen feet. 
Lake Manitoba.  Tyake Manitoba is 130 miles in extreme length. It is a shallow mudd; - 
; lake with many reefs, which will endanger future navigation, and there} 
; .are but few-good harbours. The portion of the lake south of ‘the Nar. 
rows, although considerably wider than that to the north, is still shal | 
lower. From Oak Point on this lake to the town of Winnipeg, th the : 
distance is about sixty miles, and the trail passes over open ag wit ] 
only here and there a grove of trees. ait 
The most noticeable feature between these places i is Shoal Lake, forty 
Winnipeg. " miles from Winnipeg. It has no outlet, and its waters are consequen th 
saline. The soil in the neighbourhood of the lakes is mixed with much 
- gravel, but when within twenty miles of Winnipeg town it begins to as 
‘sume a black loamy character. For the first thirty or forty miles soutl 
4 of Lake Manitoba the drift deposits do not appear to cover the country 
- rock to a greater pi oe than from ten to twenty feet. ; im 


Q GENERAL DusoriPrion: OF THE GEOLOGY OF THE Reaion ExpLonep. | 
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Sa of Neozoic Age. ‘ 


os petition ot Over lar ge tracts of the North-West Terstory’ it is Bian iene | 
ee, owing to the rarity of exposures and to the similarity in litholog ca 
| a: character of the strata, to tell where the Post Pliocene deposits be, 


overlie those of Tertiary age on the one hand, or the deposit: 
Tertiary to overlie those of the Cretaceous period on the other. — 
parts of the Assineboine and Shell Rivers the valleys are worn out to. 
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depth of 200 feet, and from one to four miles in width. If the rivers River valleys. 
which now flow through them have excavated these valleys, the former 
- must be of great antiquity. The valleys are yearly becoming larger by 
the spring floods bearing away great quantities of material. Hyerywhere 
_along the river banks there are evidences of former land-slides. Not- 
withstanding the great depth of the valley, only a few sections of the de- 


- 


ie posits composing the banks are to be seen. This is owing to the fact that 
~s the surface material brought down by the land-slides always covers up 
‘a the sections, which might otherwise be exposed. Along the Assineboine 
‘sg valley, stratified clays, or weathered shales in situ, are sometimes exposed. 
a These shales may possibly belong to the Tertiary series, but I found similar 
- rocks of Cretaceous age ata higher level in Thunder Hill. The deposits 
a _ of the Shell River valley frequently consist of irregular beds of clay with 
e boulders, while along the alluvial flat of the Assineboine they consist of 


i 
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- regularly stratified clays. The summits and sides of the banks of both 
streams are generally covered with boulders. 
In the more recent deposits of the Shell River valley, an Indian is said Beast 
to have found, a few years ago, some large bones, which were, at the time, 
sent to Fort Ellice, and afterwards to England. These remains were des- 
 cribed to me by a man who had seen them, and also the place whence 
they came. They appear to have been large enough to have belonged to 
| Hlephas primigenius, and, in fact, they were called mammoth’s. bones by 
the white men of the country. 
On Thunder Hill, and in many exposures along Swan River, eae is 
puta thin covering of drift over the underlying Cretaceous rocks. Be- Rose te 
tween the foot of the eastern slopes of the Duck and Porcupine mountains Thunder Hill. - 
and the lakes, the Devonian limestones are covered by only a few feet of 
drift. The following is a section, in descending order, of these deposits as 
they occur in the Swan River opposite Thunder Hill :— 
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Surface soil. Neo cgpeh tS Shc gne Uocontn Nano Sop pO UTC RO Tan oLres 3 0 ‘ 
Bed of Laurentian boulders and pebbles ...-.. 2.0 ees eens 2 0 
Stratified coarse sand..........002eseeeeseeseeecees ct eeeeees 0 6 
Bed of Laurentian boulders and pebbles .......-.- BOS apenitioe 2 0 
Stratified coarse sand........-..+2+ee sere eee e eee se eeeees 0 6 
Laminated Clay......--..0.cseeesee reece ener cre eetees sees 1) 
Homogeneous clay with pebbles...-....+.0+seseeeeeeetenes 3 0 

12 0 


x _ Fifty miles farther. down the river the following beds, in descending 
order, were observed for a considerable distance along the river :-— 
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Surface. SOI). s:4aiui!sie claisiass's sleieis 'o'siore'e tmnt «ina (0/50 etoile ie mols Pele 
Stratified clay in layers 4 to 6 inches thick, variously coloured 4 to 8 | 
Small boulders and gravel...... .-ssseeeeereeerererereces 1 to 4 


These were underlaid by compact clay, with small boulders and gravel, — 
to an unknown depth. In the Porcupine Mountain, the drift overlies — 
es shales, probably of Cretaceous age, which are exposed on Bell River, 
and elsewhere along the escarpment. 


Deposits of Mesozoic Age. 


In the region, covered by the title of this report, rocks of thes 
Cretaceous period were observed on Thunder Hill, at a height of nearly — 
800 feet above Swan Lake; or, at about 1,600 feet above the ocean. 
aya Near the summit of this hill, are indurated caleareo-arenaceous shales, — 

Fossils. containing fragments of selenite. They contain fossils, of which the — 
| most abundant are Inoceramus and foraminifera. Mr. J. F. Whiteaves, — 
who has kindly examined the specimens, finds the latter to be principally 
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Globigerine. i‘ 
ee Following the course of the Swan River, below Thats Hill, ee’ 
Cretaceous = are Numerous exposures of Cretaceous rocks. They are mostly shales, _ 


t.. ‘Tocks. 
with some limestones. The general dip is to the west, at an angle of 


only about two degrees. The following descending section is the first 
of undoubted Cretaceous rocks that I observed on the river itself. It 
occurs a little below Thunder Hill: — i a 


Soft crumbling shales of a drab color..........0+eeseee0+ seen ee wae. | 
Compact shales of the same color......... Mere ee ts — ag , 
j Alternate reddish and bluish shales .... ......ce cesses eeeeee od 7 


Soft drab-colored! shales ... ssihis cin sces.cssearas 98 wipes see secens 


Some of these shales contain traces of fossils. These beds are  stratae 
graphically between 300 and 350 feet lower than the fossiliferous expo- 
sures on Thunder Hill. A short distance farther down the river I noted } 
the following section of a bank, in descending order :— 


Concealed by a land-slide......sseesssailes beset Sabu uw eye an meee 
Latninated shales (Grab). oi iiss ..3s 60.29% co.cc sean ek aa wr ee 
Concealed by clay which contains slabs od fossiliferous limestones, 15 | 
Laminated drab shales............ccceseeseeeeeees sy tala JSTOR abe F 
-Fossiliferous limestone forming the base, of which are exposed. tee As “i 
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Near this section are springs depositing yellow ochre. A little further 
“3 down I observed other springs at which the process of petrifying wood, 
- moss and leaves was going on. Here there were also blocks of calcareous 
4 tufa, sometimes measuring several cubic yards, which had been formed at 
a the place where they are found. Numerous large pieces of calcified wood 
are enclosed in them. 

The thickest vertical section of limestone beds which I observed on the 
river amounted to about fifteen feet. The river, often for long distances, 
Eas washed away the shales underlying the limestones, thus causing the 
B overlying beds to sink irregularly. The exposures in this vicinity are 
- found in places extending for about twelve miles along the river. Several 
miles farther down, or when still about thirty miles from Swan Lake, I 
3 found some thin beds of soft micaceous sandstones in thin flags. The 
~ whole section between the summit of Thunder Hill and these sandstones 
- (which are the lowest Cretaceous beds exposed) is from 550 to 650 feet 
_ thick. Between these last rocks and the underlying Devonian limestones, 
which are exposed on the islands of Swan Lake, there would be a space 
: of 100 to 150 feet, of which no section was observed along Swan River. 
ze Probably some of these concealed measures are acontinuation downwards 
4 of the Cretaceous formation, while the Devonian may perhaps be con- 
~ tinued upwards to meet them. 

Almost all the Cretaceous limestones are fossiliferous, as well as some of 
_ the shales, The most common fossils are one or two species of Jnoceramus, 
_ and numerous small shells, which, according to Mr. Whiteaves, belong to a 
_ species of Ostrea. In the lower beds I found the remains of a Cestraciont 
~ Selachign, which, from the form of the teeth, Mr. Whiteaves considers to 
; a belong t0 the genus Ptychodus, or one allied to it. -He also recognizes 
fragments of scales of other fishes in the same rocks. Some remains of 
_ plants were also found. é; 

Along Bell River, in the Porcupine Mountains, there are large exposures 
_ of Cretaceous shale; but the clayey matter predominating so largely, 
landslides are frequent, and cover with clay many beds, which, if 
exposed, might be of great interest. At one of these exposures of shale, 
~ which is now weathering into clay, an immense slide has occured. The 
c shales here contain much iron pyrites, and on weathering, a whole 
section will become blackened by the formation of ferrous sulphide, 
whilst the remainder of the sulphur is partly deposited in the crevices, 
' where it is sometimes found in considerable quantities. Much heat is at 
' the same time evolved, and there is a strong sulphurous smell while the 
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Burning Mountain; and my guide informed me that for several 
winters it had smoked, but not in summer. This was probably the 
vapor generated by the heat of decomposition condensing in the cold | 
atmosphere of the winter, but which became invisible at the cones 
temperature. 

Sections of the limestones of Swan River, and of the marls of Thunder 
Hill, having been prepared for microscopic examination, they were 
handed to Mr. George M. Dawson, who reports as follows :— 

“The specimens from Swan River and Thunder Hill are essentially 
similar, and are almost entirely composed of separated prisms of shells — 
of Inoceramus, with Foraminifera, .and some scattered fragmeuts of fish | 
bones and sc:iles, the latter being conspicious from their bright brown, 
color. The limestone, in microscopic character, much resem}les that 
from Boyne River, Pembina Mountain, but is somewhat harder, Speci- 

mens of the latter were transmitted to me by Mr. A.-L. Russel, and have 
been referred to the Niobrara division, or, Cretaceous No. 3, of Meek and 
Hayden. The Foraminifera appear to agree very closely with those of the 
Boyne River beds, and of the limestone of the Eau Qui Court, Nebraska; 
the genera Globigerina, Textularia and Discorbina, being represented in. 
all three localities. All the forms represented by the specimens from 
Swan River and Thunder Hill bear a close resemblance to those of the 
more southern localities, and the Tertularia is referable to 7’. pygmea, one 
of the two species represented there. The prisms of Inoceramus are 
more abundant in proportion to the Foraminifcra, than at Eau Qui Court, | 
or at Boyne River, and in the relative abundance of Globigerine to other 
forms the specimens more nearly resemble those of the Nebraska — 
deposit; such differences might, however, obtain between two contiguous nf 
beds. Small fragments of fish remains are common to the three 
ities. As most of the Foraminifera found in these deposits are 
represented in the Atlantic, they do not form, in themselves, a a 
definite criterion of the age of the beds containing them. Their oc 
rence in such quantity, however, at least implies similarity of condit 
in the different localities, and as the Niobrara period is the only on 
which calcareous deposits of this kind are known to have been for 
the eastern region of the Cretaceous, a strong probability is establi 
that the r oukss fealaer oh that division. The spegincay f from - et: 


acteristic form of the Niobrara group.  Coccolites are not evident in the 
Swan River and Thunder Hill specimens, while they occur in other 
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rock, a careful examination of some of the soft parts of which might lead 
to their discovery.” 


a 


Deposits of Devonian Age. 


The rocks of this age which came under my notice consist entirely of Devonian 
- limestones. 
_ limestones. The highest beds exposed, such as those on Warren Island 
4 and Point Wilkins, are made up of apparently concretionary nodules. 
These beds, on disintegrating under the action of the waves, leave at their 
_ base hard clean gravel, or nodules of limestone. Almost all the rocks on 
a the western side of Lake Winnipegosis are of light yellowish colors, while 
_ those observed on the eastern and southern sides are greyish. At Point 
Wilkins, on Dawson Bay, a cliff rises to the height of sixty feet. The 
_ upper beds consist of the concretionary limestone just noticed, and the 
lowest are red indurated marls, while between them are forty feet of 
- evenly-bedded whitish limestone. In many places on Swan Lake and aah 
_ Lake Winnipegosis, the exposed rocks appear to have been washed Portions. 
away along the water-level, leaving caverns of considerable size, or 
else the superincumbent beds have fallen down, owing to the sinking 
or dissolving away of the underlying strata, thus forming a broken 
and confused mass. This structure is particularly noticeable at Point 


Point WiLKins, Dawson Bay. 


ilkins, where the red marls at the base of the cliff have, apparently, 
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the roof of which has fallen in, and the superincumbent beds, afterwar 
sinking, have compressed the whole into a mass resembling a piece 0 i 
rubble-work, as shewn at 6} in the above sketch. The cliff may have 
once extended further into the lake, and its pr esent appearance has pro- 
bably resulted from the falling down and removal of the rock since the 
filling up of the supposed préexisting cavern. Towards the limits of the 
confused portion, the beds gradually become distinct and assume the 
horizontal attitude represented at cc. In the sketch, a represents what — 
appears to have been formerly a projecting portion of the upper bed, now . 
fallen to a perpendicular position. 

The Devonian limestones appear to occupy the whole of the fi 
country between the foot of the Duck and Porcupine Mountains andl q 
Lakes Winnipegosis and Manitoba, and also the eastern shores of both” 
these lakes. The best localities for fossils, so far as my observation 
extended, are Warren Island in Swan Lake, and Points Wilkins and 
rolida on Dawson Bay. The paleozoic fossils, which I collected, have 
been determined by Mr. Billings, who pronounces them all to be of 
Devonian age. The following were collected from rocks in situ at the 
above localities: <Athyris, Cyrtina, Atrypa aspera, A reticularis (Devo 
nian type); Spirifera and Orthis. The following were obtained on the 
western shore of Dawson Bay, from slabs apparently derived from the ) 
neighboring cliffs: Receptaculites (?), Favosites-(2 species), Syringopor a 
Acervularia profunda (this occurs in the Hamilton group in Iowa) Helio. 
phyllum (like H. Halli), Diphyphyllum, Stromatopora, crinoidal columns, 


pod resembling Stringocephalus, Euomphalus, Pleurotomaria, Loxonema, 
Bellerophon and Phillipsia. Among other specimens, which had 
dently been transported from a greatcr or less distance, there were 
Pentamerus, Atrypa Rese, A. aspera, Strophomena, Chonetes, E 
phalus, &c si 


. 


Economic Mrnerass. 


The minerals of economic value which came under my notice « consist 
of clay iron-stone, lignite, peat and salt. In many places along S 
River, and in the Porcupine Mountains, clay iron-stones are abun 
They are of a concretionary character, contain a considerable quantity 
calcareous matter, and belong to the limonite group of iron-stones. In 
two specimens which I analysed the proportion of iron is low, one of them 
yielding only 12-90 and the other 16:70 per cent. In the lignite, ae 
collected on Bander’ s River, already referred to, the woody structure is 
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_ sub-resinous on transverse sections, but dull when the mineral is 
_ broken longitudinally ; fracture sub-conchoidal ; tough. It does not 
"disintegrate very readily. An assay gave the following results :— 


fe Slow coking. Rapid coking. 

%- EaROUE GRTDOL 214 cco, rorelsys)olehergieleieieis.S Sie. 31068 5 = 50.700 - 49.000 

si Volatile! mabber i en os wine cies Fane v6 date 26.325 28.025 

=> PUNE Me oe dire 0s. we sis. cing ave sls 4.150 4,150 

om Hygroscopic water ......-.sseseeeeeeeeees 18,825 18.825 

a 100.000 100.000 

a Ratio of volatile to combustible matter...... 1; 1.93 Ie Esl 

_ ‘The coke was pulverulent, and the ash light buff-colored. 

2 A few miles below The Crossing on Swan River, two beds of peat are 
a exposed in the bank, the thickest of which measures eighteen inches. 
_ Above it is a foot of clay, and then nine inches more of peat, the latter 
_ being buried by a few feet of surface soil. 

‘Salt was formerly made from the brine springs near the mouth of Bell 


~ River. The salt springs at the south end of Lake Winnipegosis have 
- been worked for a long time. At these springs the saline waters perco- 
‘late through the drift, which in this region covers but thinly the 
Devonian limestones, and destroys vegetation for some distance around, 
_ The manufacture of the salt is conducted in a rude manner. Pits are dug 
_ four or five feet deep, and into them the waters infiltrate. Beside these 
_ temporary furnaces are erected, on which are placed evaporating pans 
4 made of iron plate one-eighth of an inch thick and five or six feet long, 
a by about three feet wide and eight or ten inches deep. Beside the pans, 
are trays on to which the salt is raked. No pumps are used, the water 
- being lifted into the pans directly from the pits by means of pails. The 
Aa operation is conducted entirely in the open air. The manufactured salt 
is put into birch-bark boxes, or “mococks,” holding about 100 pounds 
~ each, and is then ready for market. During the season Mr. McKay, the 
7 only person engaged in the business, made about 500 bushels, or less than 


“half the quantity which had been manufactured in some previous 


Peat. 


Salt. 
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The following is an analysis, by myself, of a sample of the salt which U 
brought from the works :— 


; Sodium chloride..... Neer a 58 oF, o oie Sys Santeiaiaiayewie eerste Goal aey 
Magnesium chloride... ..+-mnnee ht ghar ie ies ae rney 0.600 
Calcium sulphate..........- 4/0) pene. eee er ee TD 


» Sodium sulphate; 3 <),.:0<ah aw shies tele os os 0 a asp ARE a ee 
MOisbane, «oo: <.didiys wees 'uig « tsare 6 4 a/5ies pee On pane ee 
Residue oo. 0skyasivids's «e's» evaigv Wasser me 0.439 


% : 100.000 

a The residue consists of silica, alumina, iron and lime. The salt has a 
light brown tint, and is very coarse-grained, owing to the manufacturer 
y : allowing the crystallization to go too far undisturbed. 

a JOSEPH WILLIAM SPENCER. 
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, - §m,—Early in April last, T received your instructions to proceed again Instructions. 
- to British Columbia, for the purpose of continuing and extending the 


4 geological explorations which were made there during the three previous 


_ years. . i 

With this object in view, IT left Montreal on the 4th of April, and on ae 

the 21st reached San Francisco. The direct mail steamer for Victoria 

having sailed the day before, I proceeded by steamer, via Portland in arrival at Vie- i; 

Oregon, reaching Victoria on the 30th of April. ee 

In my instructions I was informed that Mr. Charles Horetzky had 

- been directed to examine, for railroad purposes, various inlets and chan- 

nels dn the west coast of the mainland to the north of Vancouver Island, 

and that he would accompany me, and the same means of transport be 

thus made available for both the railroad and-the geological explorations. 

_ Karly in May Mr. Marcus Smith, Chief Engineer of the Canada Pacific Arrival of Mr. 
. reus Smith, 

road surveys in British Columbia, reached Victoria, and as I then . eg 

ived definite instructions from him, I lost no time in hiring a sloop loop hired. 

about 15 tons burthen, with Abel Douglas as Captain, and a crew of it 

emen, Having placed my field equipment on board, and also the La 

sions required for my own and for Mr. Horetzky’s party, the sloop . 

Victoria on the 15th of May, and on the 19th I followed by steamer, lg Sate 
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nity to visit the various places at which she touched, and to return with» 
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with Mr, Horetzky’s two assistants, and joined the sloop next day at 
Nanaimo. a 

Having procured a few additional articles which were required, we left — 
Nanaimo on the 21st of May, and arrived.at the entrance to Gardner 
Channel on the 1st of June. Here on account of calms and adverse cur- 
rents we made very little progress for several days. On the 7th, how-— 
ever, the Hudson Bay Company’s steamer “ Otter” arrived with Mr. 
Marcus Smith and Mr. Horetzky on board, and taking the sloop in 
tow brought us in a few hours to Kamino Bay, about fourteen miles from — 
the head of Gardner Channel. Mr. Horetzky’s explorations inland, 
here, and at the Kitimat, and my own around Gardner and Pender Chan- 
nels and Kitimat Inlet were completed by the 1st of August, and we then — 
returned to Bella Bella or McLaughlin Bay, on Campbell Island. 

Mr. Horetzky now wished to proceed up Dean Channel, to make fur- 
ther inland explorations there. But from the great uniformity in the 
character of the rocks throughout the region already examined, it was — 
evident that his explorations would require much more time than mine — 
were likely to, and therefore, to avoid delay, I thought it best to separate — 
from him here. I accordingly transferred the sloop to his charge, and — 
directed one of the men who accompanied her to take every opportunity — 
of collecting specimens of the rocks met with, and at the same time to © 
carefully note and record their attitude and characters in such a manner _ 
as to enable me to form an opinion of the geological structure at the loca- _ 
lities visited. os a 

On the 11th the “ Otter” arrived at Bella Bella, on her way to — 
Wrangel, on the Stickeen River, and [ avsiled myself of this opportu- ‘ 


her to Victoria. In this way I procured specimens of the rocks, and € 
much valuable information relating to the general geological features of 
the coast at a number of points not previously examined between Vic-| 4 
toria and the mouth of the Stickeen River in Alaska. And I wish‘here 
to express the obligations I am under to Captain Lewes for his uniform 
kindness and courtesy, and for the trouble he took in landing and em- 
barking me for the purpose of making observations at every point at 

at oy ae 


which the steamer called. 

On my return to Victoria, on the 20th of August, I discharged my two 
men, and during the remainder of the season, which was occupied in the | : 
Nanaimo coal-field, I relied on the assistance I could get from Indians or 
others, as occasion required, Early in November wet and stormy weather 
set in, and on the 5th I returned to Victoria. While there, preparing for — 

eae 
; : ate 


— 
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my departure for Montreal, I received instructions from you by telegraph 
_ to make a collection of specimens of the principal rocks met with in the 
Z Canons of the lower Fraser River, between Yale and Lytton, and on the 
: Thompson, as far as Spencer Bridge. I therefore left by the first 
_ Steamer for the mainland, on the 10th, and having carried out these in- 
structions reached Victoria again on the 26th of November. 
> B The specimens collected during the season were then re-packed, filling 
- seven boxes, which were forwarded to Montreal. The field equipment 
5 was properly cleahed and stored at the offices of the Canada Pacific Rail- 
way, and the boat which I had left with Mr. Horetzky was placed by 
_ him, on his return to Victoria, in the Hudson Bay Company’s warehouse. 
~ On the 11th of December, I finally left Victoria, and reached Montreal 


ae GEOLOGICAL FEATURES. 


From the for egoing summary, it will be seen that the season’s opera- 
“tions extended over two geologically and geographically distinct areas. 
_ The first embraces the shores of a number of channels, inlets and islands, 
c _ lying between 51° 25’ and 56° 5’ of north latitude, the whole of which, 
with. one exception, are,’so far as observed, occupied by more or less 
- crystalline rocks, the precise age of which can not at present be deter- 
“mined. The second embraces the south-eastern portion of the main 
Nanaimo coal basin, and several detached portions of it on Vancouver 
Island, as well as others on various islands in the Strait of Georgia, and 
— the mainland at Burrard Inlet, and at the mouth of the Fraser River, 
all of which, though separated by water, are probably not geologically 
detached, but form part of the same Berit 
In the area to which my attention was first directed, the general same- 
ness of the geological features renders any detailed or elaborate descrip- 
tion unnecessary, and the various localities examined will, therefore, be 
> ‘mentioned as briefly as possible. — 
_ In your preliminary report on the geological exploration of British 
Columbia, Report of Progress 1871-72, page 54, you have grouped the 
rock formations under the following divisions—r eversing the order of 
their deposition—which subsequent explorations have afforded me no 
rounds for deviating from :— 
I. Superficial deposits. 
II. Volcanic series and coal and lignite group of the mainland, and the coal rocks of 


Vancouver Island. 


q II. Jackass Mountain group. 
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IV. Upper Cache Creek group (Marble Canon limestones. ) 
V. Lower Cache Creek group. 
VI. Anderson River and Boston Bar group, and upper rocks of Leather Pass and 
E Moose Lake. 
VII. Cascade Mountains and Vancouver Island crystalline series. 
VIII. Granite, gneiss, and mica schist series of the North Thompson, Albreda Lake, 
and Téte Jaune Cache, including the micaceous schists of the Cariboo 


district. 


Only two, or perhaps three, of the above divisions, namely, ie Vil. 
and VIII., appear to be represented in the area under consideration, , 


I.—Superficial Deposits. 


In describing these the character of the vegetation and other surface 
features will also bé briefly noticed. ; 
Clay, sandend Deposits of stratified clay, sand, and gravel are of rare occurrence ; _ 
so around the shores and on the lower parts of the mountains, the rocks ar 
_ for the most part directly overlaid by a thin layer of black vegetable soil 
which supports a tolerably thick forest, consisting of white spruce, white 
pine, and cedar, many of the trees measuring from two to three feet at 
Sites the base, and running up from forty to sixty feet without a branch. The: 

Valuable forests. great extent of these forests, and their proximity to navigable waters 
a are elements which ' at no distant date will probably make them of ver 4 
considerable value and i importance. vr, ia 
At elevations of from 1,500 to 2,500 feet, the trees are stunted, and be 
rocky surfaces prevail and extend upwards to where, unless too preci) 
Ice and snow on tous, they become covered by extensive fields of ice and snow at. fre 1 
_ Memountains. 3,000 to nearly 7,000 feet above the water. In many places snow a ind 
: ice slides or torrents of water have swept down the sides of the mounts 
carrying everything before them into the sea below, their course bei 
marked by long lanes of bare smooth rock from a few feet to as mu 
as a hundred yards in width. j _ 
gh ores exhibit: Similar features are characteristic of the shores of all the undermen < | 
similay tioned channels, sounds and passages :— ij PN 
Fitzhugh Sound, Fisher Channel, Dean Channel, Gunbond and Lam 
Passages, Seaforth Channel westward to Milbank Sound, Math, 
Channel, Oscar Passage, Finlayson Channel, Tolmie Channel, Gr: 
Reach, Fraser Reach, Ursula Channel, McKay Reach, Wright So und, i; 
Douglas Channel, Verney Passage, Pender Channel, Gardner Channe 1, 
and Kitimat Inlet. 


Around Kitimat Inlet there are a few places where the Landa is : . 


Black 
vegetable soil. 


| 
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ratively level, and a belt of level land extends along the Kitimat River, 
_ which falls into the head of the inlet. This belt is from four to seven 
- mniles wide from east to west, and not less than thirty milesin length from 
-north to south. In one place where a slide has occurred on the bank of 
the river, the deposits of brown sand, with some clay, which form this 
_ level tract are seen to be about 200 feet thick. The whole of it is cover- 


Res sy 
¥ a 


ia ed by a. thick growth of white spruce (Abies alba) and some hemlock, from 
_ one to two feet in diameter at the base. A small species of birch is also 
fe: occasionally met with. Another locality where similar deposits were 
id observed is at the Kitimat Indian Summer Village, about three miles 


south from the head of the inlet on the east side. Here a terrace of brown 
sand rises behind the village to a height of from 100 to 150 feet, and oc- 
_cupies an area of about 20 or 25 acres. On the west side of the inlet a 
few miles further south, at the mouths of two un-named streams, there 
are from thirty to forty acres of flat land. At the mouths of these 
streams, as well as at the mouth of the Kitimat River, there is a belt of 
land, covered with strong coarse grass, which is flooded by the tide at 
high water. At the mouth of the Kitimat River the area of it can not 
be much short of 200 acres. The grass would, if properly dried, make 
_ good hay. . 

At Bella Bella, on Campbell Island, there are a few acres under cul- 
‘tivation. At Metlah Catlah and Fort Simpson, in Chatham Channel, 
likewise afew acres are cultivated—at the former place by Mr. Duncan, 
and at the latter by the Hudson Bay Company. At both places, but 
: _ especially at Metlah Catlah, the Indians have small gardens, and grow 
- cabbages, onions, carrots and potatoes with considerable success. It is 
m said that on account of the want of sufficient sunshine and the excess of 
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a  -VIL.—Cascade Mountains and Vancouver Island Crystalline Series. 


4 The examination of these crystalline rocks (with which some are per- 
haps included that belong to group VIII.) was commenced on the south 
- at Cape Calvert, the extreme southern point of Calvert Island, which 
' forms a part of the western shore of Fitzhugh Sound. The Cape rises to 
a height of about 1,200 feet, and on the same island about twelve miles 
to the north, Mount Buxton rises to 3,430 feet. On “both sides of the 
- Sound the mountains are rarely less than 500 feet in height, while near 
q the entrance to Burke Channel, they rise to as much as 3,380 feet. These 
~ conspicuous elevations, like the shores from which they rise, consist al- 
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‘most entirely of a light grey syenite, or syenitic granite, composed of Grey syonite. 
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white feldspar, quartz, black hornblende and black mica. Similar rocks — 


ii extend northward on both sides of Fisher Channel, and are also seen on 
= Denny Islands on the west and as far as Even’s Arm on King’s Island — if 
ot on the east, At McLaughlin Bay, or Bella Bella, on Campbell Island, — 

Granite at Bella there is a considerable extent of fine-grained granite, composed of yel- | tf 
i lowish-white feldspar, quartz, a little dark-colored hornblende and scales — j 
= of silvery mica. In Gunboat Passage, the rocks are a finely laminated — / 


or Grey gneiss. grey gneiss, containing both hornblende and mica, and dipping south at 

fe an angle of 65°. Sihilar rocks prevail on both sides of Dean Channel to 
some distance beyond Cascade Inlet, the rocky masses rising on both | 

sides abruptly from the water to heights of from 2,000 to 6,000 feet. - | 

ee oe Don Don, Lake, Lady, Mary, and Dowager Islands, which lie to the ; 

ce oul north-east of Milbank Sound, are all composed of grey granitic rocks, | 

om which rise in escarpments from the water’s edge to heights varying from _ 

ie 500 to 2,400 feet. In these rocks, black hornblende sometimes predomi- 

i nates, but generally white feldspar, quartz, and black mica are most | 
abundant. In many places they exhibit contorted and twisted lami-— 

nation, while at others they resemble crystalline intrusive masses in — 

ag which no trace of laminated structure can be detected. The general 
a : strike of the laminated portions’ is about W. 12° N., and E.12°S. On 
Lake Island to the south of Moss Passage, there is a small patch of conglo- 


! 
merate sandstone lying nearly flat on the upturned edges of the gneisses. 3 . 
ve It resembles some of the conglomerate sandstones of the productive 
oe coal measures, or division A., Report of Progress, 1872-73, page 35; and | 
o although no fossils were observed in it, I have no doubt that it belongs 
Cretaceous rocks to this division of the coal-bearing Cretaceous rocks. Its presence here | 
¥ is of great interest, as an evidence of the former extension of the Creta- _ | 
ceous formations throughout the region, and of the enormous amount of | 
a a denudation to which they have since been subjected. At Parker Point — 
ie _Dioritie strata, on Roderick Island, to the north of Milbank Sound, bedded dioritic 

a rocks are well exposed, in thicknesses of frofa six inches to one foot. 


ee | Northward from this point and from Jorkins Point opposite, on Swindle _ 

of Island, both shores of Finlayson Channel, as far as Cone and Jane pases | 

consist of similar dioritie strata. | 
os Sarah Island, the south end of which is about one mile north 


of Jane Island, i& a long narrow Island lying between Finlayson — 
Channel on the east, and Tolmie Channel on the west. From the 
ny ! south end of Sarah Island northward to a small cave on the west side. 
Limestoneon there is no change in the rocks, but on the eastern side of the cave 
they are associated with pinkish-colored xcompact limestone, interstratified 
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with greenish-grey beds holding crystals of white cale-spar and small 
_ specks of silvery looking iron pyrites. The beds are from half an inch 
E to one foot thick, and dip S. 63° W. < 74°. Proceeding north in 
_ Tolmie Channel for about eight miles, dioritic rocks only are seen on 
. both sides, after which, on the west side, they are again associated with 
@ 


_ limestones. The strike of these beds is N. 11° W. and S. 11° E., but 

ie as the dip is either vertical or at high angles in both directions, it is 

_ impossible to be certain whether the following section of the beds is Section on Tol- 
in ascending or descending order :— mie Channel. 


53 
9: Fr. IN. 
Brownish black hornblende and mica schist, finely laminated 
in thicknesses of one-tenth of an inch to one inch ...... 52; 0 
Grey, crystalline limestone......-...-2.++++seese cere ees 4 6 
NE ORICH emer ce cree tee Cone oss Mailescl mete nereiee ee see 120 0 
Bluish-grey limestone, finely laminated...........+-+++++ 24 #0 
White, coarsely crystalline limestone ......--.-+--++++++++ 25.456 
Closer grained yellowish-white limestone, finely laminated... 6 0 
6 


Very coarsely;crystalline limestone, white, with a bluish tinge 17 
Limestone, same as last interstratified with brown-weathering 


calcareous mica schists; silvery white mica abundant... 32 0 
GoHCCRICU eter ese ele iei sie 4 crave vibisiclaieln a rieisieite 6 0 " 

_ Limestone and schists same as last..... BO Oe Ree 18 0 

Limestone and schists same as last, with grey dioritic beds.. 60 0 

Concealed ....... Bee a Vea Noes Rie state Gia euapeige a eto iys wands 12,0 
a Grey siliceous beds, slightly calcareous, weathering to a red- 

j dish-brown and finely laminated...........--+-+++-+ 31 60 
Coarse grey limestone, alternating with grey dioritic layers 

in thicknesses of a quarter of an inch each..........-. 250 

410 6 


. The next five miles northward in Tolmie Channel, to Graham Reach, 

are occupied by the usual dioritic rocks and gneisses. They are for the 

most part finely laminated, and strike UN. 46° W. and 8S. 46° E. 

' At the entrance to Graham Channel they are again interstratified Graham Chan- 
_ with grey crystalline limestones, and were observed for about a 

mile along the coast or to a little north of Green Inlet, opposite which 

the beds dip N. 46° W. and S. 46° E. < 12° to 40°. For about 6 miles 

further along Graham Reach to Swanson Bay the rocks are all gneisses. 

-. In Swanson Bay the beds are finely laminated, and consist of greyish Swanson Bay. 
black mica schists, alternating with light grey beds, composed of white 

= quartz, feldspar, and silvery mica, with fine specks of black hornblende. 

From Swanson Bay to Warke Island at the commencement of Fraser Fraser Reach. 


; Reach, a distance of about fifteen miles, the rocks are less laminated, 
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and more granitoid in character, and from-this northwards for a distance 


ae Granite. of about twelve miles on both sides of Fraser Reach, granite, composed 

: ae ; of white feldspar, quartz and fine scales of black mica, is the prevail- 
* ; e 

a ‘ ing rock. Sometimes the mica is very scaree or is replaced by 


vg ee black hornblende. Continuing northward and westward from Fraser 
‘3 Reach, similar rocks are met with at the following places: On both 
‘Various local- ~~ sides of McKay Reach; at Turtle Point on Gill Island; on Promise 
Rema eed _ Island and Hawkesbury Island; on the mainland north-west of Douglas — 
ee Channel ; on the east and west sides of Ursula Channel to Mary’ s Point, 
oh. and tends to Point Stainforth at the entrance to Gardner Channel. 
The extent of this area from south to north is about forty-four miles, or 
from Fraser Reach to Point Carey, on Hawkesbury Island, and from 
west to east nineteen miles, or from Douglas Channel to Point Stain-— 
forth. How far these rocks extend beyond the area examined can only 
be determined by future exploration ; and even within it it is not impos- 
sible that other formations may exist which were not observed. One 
ae place may be noted where rocks of a somewhat different character Mie 
Rocks of Kit Observed. These occur on the north side of Kit Kia-tah Bay, on the wes 
pe’ it Boy. side of Douglas Channel. They consist of finely laminated beds of 
blackish hornblende schists interstratified with greenish chloritic and mi- 
caceous schists, which are sometimes calcareous. There are also some 
thin beds of yellowish crystalline limestone with scales of black ug : 
The hornblende is generally finely disseminated, but where chlorite an 
Me mica predominate it shews itself in large scattered crystals, which from. 
; their superior hardness appear in reliefon the weathered surfaces. These 
Riey beds are all of them much twisted and distur bed, but their general strike. 
is N. 68° W. and S, 68° E. < 51°. They occupy the north side of | 
the bay above named, and sabia to the northward along Dougle Ni 
Channel for about half a mile, when they are succeeded by grani-— 
. toid rocks, though their contact with the latter was not seen. 
Among the broken up beds onthe north side of the bay (Kit Kia-ta 
ke there are numerous pieces of the softer rocks, which have fin 
Curious carvings C&tVed to represent various animals—tishes, birds, and quadrupeds— 
i _ _ Well as grotesque human faces. The manner in which these occur m! 
: ed with the loose material along the beach would indicate that t 
: wre of considerable antiquity. The Indians residing in the neighbor-— 
3 hood say they have no knowledge when or by whom these curious | 
relics were fashioned. i wa 
dnerand ‘Lhe rocks remaining to be noticed are in Garde: Cisaeel eastwar 
derChannelss from Stainforth Point, and in Pende> Channel northward from 
same point to the head of Ki timat Inlet. 
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On the north side of the entrance to Gardner.Channel, in Crab Bay, Mica aehlnne 
Crab Bay 


# the rock is a finely laminated mica schist, dipping 5S. 45° W. < 81°. On 
Zé Channel Island, as well as on the south shore opposite, are grey and 
= black mica schists, which at the latter point are interstratified with 
_ bluish-yellow crystalline limestone, in beds of from two to six inches Crystalline 
thick. The greatest thickness wholly of limestone is about twelve feet, pei 
& while the total thickness of the calcareous group is not less than 100 

me feet, dipping N. 77° H. < 65°. At about seven miles from Stainforth 

a Point, and thence to and around Triumph Bay, on the south shore, the triumph Bay, 
% rocks are often obscurely laminated. They are for the most part com- 

is ‘ posed of white feldspar and quartz, with scales of black mica. The strike 

_ where observable is nearly north and’ south. On the north shore of the 

3 ‘Channel, about four miles eastward from Triumph Bay, the dip is S. 67° 

eu. < 21°, while about one mile further east, on the south shore, it is S. 

eo 52° W. < 60°, and five miles further, on the north side, S. 57° W. < 64°. 

) a The rocks at the three last mentioned localities are grey gneisses, SOME- Gray gneisses, 
E. times finely laminated, but often massive and exhibiting no trace of 

_ laminated structure. 


ré 


Fifty miles eastward from Stainforth Point, or about five miles above the 
mouth of the Kamino River, was the eastern limit of my exploration in 

~ Gardner Channel. The valley of the Kamino River was examined by — 

my assistant, Robert McLaughlin, for a distance estimated by Mr. 

Horetzky at about twenty-five miles from the sea. Neither in this upper 

part of the channel, nor in the Kamino valley, was there anything Valley of Kamino 


observed in the character and attitude of the rocks different from that a 


which has already been described in its lower portion. Pender Channel Pender Channel. 
stretches northward, as already stated, from Stainforth Point to Hopkins 
4 Point on the east, and Carey Point on the west. Having traversed this 
‘gy 3 part of the channel during the night, the rocks were not examined, but it 
is not probable that they differ much from those which were found on 


either side, namely, in Gardner Channel, to the south-east, and in Kitimat 


Inlet, to the north. . 
__ For a distance of about seven miles on the east side of Kitimat Inlet, 

~ or from Hopkins Point to Kildala Arm, the rocks are grey granitoid and Hopkins Sintas 
E -hornblendic gneisses, imperfectly laminated. Near the arm, however, Kildale Arm, 
~ the lamination is well defined, and at its southern entrance, at the base of 


~ analmost perpendicular cliff of about 1,500 feet, the rocks are mica 
dark-grey diorite, and dip N. 60° EK. 


schist, interstratified with beds’ of 
e arm on the north, similar beds were 


1 < 43°—56°. At the entrance to th 
observed dipping N. 58° E <°43°. From here to Eliot Point, and Every 


me 


’ 


areas 
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4 Clio Bay. Point, respectively south and north of Clio Bay, and around Clio Bay, aS 
may well as at Turnour Island, the rocks are either granite, diorite, 
x or mica schist. Generally the gneissoid structure is obscure, but some- 
oa times well marked. On both sides of the inlet, from Every and Chitter- 


Pe. buck Points, northward to its head, similar rocks prevail, excepting at 


=~ about one mile to the north of the Kitimat Indian Summer Village, | 
© Fhotegraph where a mountain, named “Photograph Mountain” by Mr. Horetzky, 
re 3 rises to a height of 1,500 feet, and extends to the inside harbour, a dis- 
Fil tance of nearly three miles. The rock composing it is a massive grey 
; 3 granite, shewing no trace of lamination, and consisting of a very uniform 
es aggregate of greyish-white quartz and feldspar, black hornblende and 
a scales of mica. ; . 

| ae ene Soh Specimens of the rocks collected by my assistant, Robert McLaughlin, 


|. Mclaughlin. §- on two excursions which he made inland from the head of the inlet with 


Mr. Horetzky, one of about 50 miles east, and the other 30 miles north, 
shew them to be throughout either granitoid gheisses, diorites, or mica 
schists. ; ' 


The Coast from Douglas Channel to Wrangel in Alaska. 


As already stated, a trip was made along this portion of the coast in 

_ the H. B. Co’s, steamer “ Otter,” but as a landing was made at only four 
points, no detailed description can be given of the rocks generally, 

| except at the localities alluded to. As observed, however, from the 
eee steamer in passing along the shores, they present throughout, or at least 
after passing the first 50 miles up Grenville Channel, very marked differ- _ 
ences—physically rather than mineralogically—from those which were 
observed further south, from Douglas Channel to Milbank Sound; and 
a corresponding difference is likewise observed in the physical outlines 
of the country, which is far less precipitous, and generally less elevated 
and mountainous. oe 


¥, * 
From the point above named to Gibson Island, at the “head of 
Grenville Channel, the rocks on both sides are distinctly stratified, and 
similar distinctly bedded rocks were noticed on the islands, and on the _ 
mainland for eighteen miles further north, to a place known as Wood- 
cock Landing in North Skeena Passage. At Woodcock Landing ‘the 
_ rocks are of a dark blue color, almost black, fine-grained, generally more 
-or less calcareous, and show numerous small brilliant specks or grains of 
a mica-like mineral. The beds are from two to ten inches thick, and. 
dip N. 24° BE. < 25°—40°, Similar rocks oceupy the east aides of 


‘Chatham Sound. Chatham Sound, for fourteen miles further north to Metlah Catlah Bay, 
~ oe SES 


. 


. oe 


: 
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2 where they dip S. 24° E. < 18°—30°. At Fort Simpson the bedded Rocks at Fort 
_ character of the rocks is still very marked. Those observed, and of ease 

__ which specimens were collected, are brilliant mica schists, garnetiferous 

_ gneisses, and highly hornblendic crystalline white limestones. The dip 

> here is N. 52° EB. < 24°—38°. 

_. At Fort Wrangel, about 150 miles north-west from Fort Simpson, Fort Wrangel. 
e there are dark blue, or grey, soft, finely-cleaved clay-slates, in which | 

~ numerous brilliant micaceous looking spots or scales have been developed. 

4 They are more or less oblong and seldom exceed a quarter of an inch 

“4 in their greatest length. The faces of these spots are always more or 

_ less transverse to the cleavage planes, which correspond with those of — ; » 
_ bedding and give a porphyritic aspect to the slate. The nature of the 
mineral forming these scales has not yet been determined. Interstratified 

with the slates, in beds of from two inches-to eight inches in thickness, 

_ is a dark blue, finely-granular, or micro-crystalline rock, which is 

slightly calcareous, and has minute particles of apparently the same 

micaceous looking mineral thickly disseminated through it. The dip 

of these slaty beds is N. 25° H. < 36°—45°. . 

= Though, as already stated, we are not yet in a position to speak: Age of crystal- 
authoritatively on the question of the age of this great series of ade 
crystalline rocks, or to say whether eventually different portions of 

them will be proved to belong to distinct epochs, yet it may be remarked 

_ that generally they present such a wonderful uniformity in character, 

_ wherever they have been examined through seven degrees of latitude, 

from New Westminster on the Fraser River to Wrangel on the Stickeen . 
River, and through six degrees of longitude, from Vancouver to Cariboo ; 
and Téte Jaune Cache, as to favor the idea that they constitute one great 

and wide spread series, and that such differences as have been observed 

~ are due rather to the degree of metamorphism to which they have locally Motaraorteaa rm. 
‘ ‘een subjected than to any wide difference in their geological age. They oe 
- are doubtless the gold-bearing rocks of British Columbia, and will 
: P probably, when more closely examined, be found to contain other 
-  yaluable minerals. During the past season, however, with the exception 
=. Of traces of galena and of copper pyrites, east of the inner Kitimat 
4 _ harbour, no ores of economic value were observed. 


= 


ye . Ice Grooves. 


_. Throughout the whole of the inlet and channels which were exa- seas ait * 
mined, wherever the surface of the rock is exposed, the ice-grooving and °° 
_ scratching is very conspicuous, from mere scratches to channels ae sev: , 
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eral feet in width, and from a few inches to as much as two and three a 


dee ut 
Mu they can be distinctly seen with the naked eye, from the sur- 
face of the water to upwards of 3,000 feet above it on the sides of the 
mountains. They run in more or less parallel lines, and are not always | 
horizontal, but deviate slightly up or down. Sometimes the rocky sur- 
face resembles that of a field covered with narrow ridges. Where two 
vallies meet, the upward deviation is always well marked on the side of | 
the smaller valley. A good example of this occurs at the junction of the 
Kamino Valley with that of Gardner Channel, where on the west side the 
hard gneissose rocks are scooped out in wide deep grooves, occasionally — 
undercut on the upper side, and rising from the level of the water at an- 
gles of from eight to fifteen degrees. : 
cca ot It would be useless to enter into any great detail as to the direction 
_— Booves. of the grooves. Generally, it conforms with that of the vallies, and the 
: movement of the ice has been from north, north-west, north-east and 
east to the opposite point, modified by the sinuosities of the vallies through f 


which it passed. s 


THE NANAIMO COAL BASIN. 


Some further progress was made towards the close of the season in — 
working out the details of the structure of the south-eastern portion — 
of the Nanaimo coal basin, the complicated nature of which was alluded 
to in my last report—Report of Prog gress, 1873-74, pp. 96-97. As it is — 
not yet completed, the result of the work will be deferred for a future 
report, and I shall now simply mention the localities which were visited 
and examined, and those from which fossils were collected. oy 
On Vancouver Island, these were Cowitchen Harbour, Maple ye 4 
‘Osborn Bay, and Horse-shoe Bay ; also two small detached areas or Out 
liers, the one at Sooke, and the other further to the west, both of them | 
in the Strait of Juan de Fuca. In the Strait of Georgia, and in| hi 
Strait, the islands where observations were made, are part of Aantal : 
or Salt-Spring Island, also Sydney, Stuart, Waldron, and Sucia Islands. — 
- The two last named are now in United States territory, but are geolog 
cally connected with the Nanaimo coal basin. The rocks of Sucia Islan¢ 
ana of another small island of the same group, belong to the Producti 
Coal measures, or Division A.—Report of Progress, 1872-73, page 
From these about 400 specimens of well preserved fossils were Co P 
and have been placed in the hands oa Mr. J. F, Whiteaves for examination 
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Coal or ipnite in small quantities was aed at the following 
; ae — 


. 


~a 


1. On an island of the Sucia group, in lumps of from two to ten 
% “inches in length and thickness. A good clean coal. 


Zz 


_ 2. On the beach at the entrance to Sooke Harbour in similar lumps. 


- 3. On a small stream about seven miles west of Sooke, in a seam 
of about a quarter of an inch thick. 


e 4, At English Bay outside the narrows at the entrance to Burrard In- 


. let; lignite in lumps two or three inches thick, and two to fifteen inches 
long. 


_ During the season a collection of botanical specimens was anaes It 
has since been examined by George Barnston, Esq., of Montreal, who has 
~ kindly named the plants, a catalogue of which will shortly be published 


; in the “ Canadian Naturalist.” 
I have the honor to be, 
Sir, 
Your obedient Servant, 


JAMES RICHARDSON. 


- G@roLocicaL Survey OFFICE, 
Monrreat, March, 1875. 


g Coal or lignite. 
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ot 


Sir,—In accordance with instructions, we > beg to submit the followi g 


assistance of Mr. R. W. Ells, in the Province of New Brunswick, 
the past summer. 
Ree dahde Having, in the previous season, been engaged in the pr eparation ¢ of a 
i geological map of Queen’s and Sunbury counties, our attention was, 
your direction, first given to obtaining the data necessary for the com: 
tion of the same, and more particularly to the determination of the. 
and relations of the several belts of argillite rocks, which, in the co 
first mentioned, extend along the southern border of the coal-field. 
have now to state, as the result of these examinations, that of the 
groups into which, in a previous report (Report of Progress, 1 
pp: oh eh these argillites have been divided, viz., “the pale argill 
series,” and “the dark argillite series,’ no doubt is now entertai 
ee the “pale by us that the former, as before conjectured, is of Devonian ag 
ang “ai Se the equivalent, though with somewhat different lithological ch “ 
a of the rocks of that age, which, in the county of St. J john, ha 
described under the name oh the Cordaite shales. There can als 
doubt that these pale argillites are more recent than the dark arg 
ae which they rest; but cae some Bhi Le por 


ia 


ze 
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eey satisfactory to enable us to regard their position as definitely 
determined. 
“9 Tn connection with the above work in Queen’s and Sunbury counties, 
fe & measured section was made, with a view to obtain a more accurate idea 
_ of the thickness and relations of the several formations traversed. The 
4 line chosen for this purpose was one extending from Caton’s Island, in 
_ King’s county, near Oak Point, on the long reach of the St. John River, to 
2a the border of the coal-field in Clone’s Settlement, Queen’s county; this 
3 appearing to be especially favourable, as intersecting all the formations 
x nearly at right angles, and as presenting fewer difficulties of measure- 
4 


4 
ao 
i 
-_ 


“ment than would occur elsewhere. This section, submitted herewith, 
_ shows all the exposures crossed upon, or immediately adjacent to, the 
_ line of traverse, together with the dip of the stratified rocks, and is 
_ drawn on a scale of six inches to one mile, horizontal and vertical. 


_ was next directed to the county of Charlotte, where, in part, the same 
IZ groups of rocks are met with, and where it was hoped that facts might be 
obtained which would determine the questions left unsettled in the first 
E “named county. As bearing upon these questions, it seemed desirable, in 
" the first place, to ascertain if possible the age and limits of the groups of 
4 “2 Borer ped in the Report of 187 0-71 as Fan es Mascarene s and 


of Queen’s county bore a ha ae seers nich while there was some 
_ reason to believe that the former, associated with these same Kingston 
: rocks in Charlotte county, was of Upper Silurian age, like a portion of 
- the sediments which in Queen’s county lie between the argillites and the 
granite hills. A careful examination was accordingly made of both these 
groups. No facts tending to fix the age of either were obtained within 
the limits of the Province, but in extending our observations on the 
Mascarene series into the adjacent State of Maine, we were fortunate in 
obtaining information confirming our previous surmises, and definitely 
fixing the horizon of this group as that of the Upper Silurian formation. 
he details of these observations, and some remarks on the relations be- 
2 tween the different members of the Upper Silurian formation, are given 


is . 
4. tO ge et 


Section. 


After making the above examinations in Queen’s county, our attention 


CharlotteCounty 


Age of the Mas- 


carene and 


Kingston series. 
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Publication ot of these groups, it has been thought best to defer the publication of the 
ia ate maps and sections, until further examinations shall have been made. — , 
The only useful mineral, in addition to those already enumera 


ee pagectite ot previous reports, observed by us in the counties examined, is riaghihil C 
a iron ore, occurring at what is known as Lord’s Cove, on the southern 
Sm side of Deer Island, in Charlotte county. It is found in veins from two 


oe to three feet in thickness, intersecting rocks (slates and imperfect 
gneisses) of the Kingston (Huronian) series, and is of good quality ; 
but its position on a narrow promontory, and mostly hog pests 
is such as to detract materially from its value. 
In addition to the observations on the older groups of rocks, conside r- 

- able attention was paid to the surface geology of the districts examined ; 
the results of which, together with observations previously made : at 
other points, will form the subject of a future Report. ‘ 


MascarEne Serres.—(Upper Silurian.) = 
ae ¥ _ In our Report on the southern counties of New Brunswick, published 
é in the Report of Progress, 1870-71, there was described, on pages — 144 
to 148, a very peculiar group of rocks, spread over a considerable area 
in the south-west part of Charlotte county, whose age could not Q 
s determined for want of fossils sufficiently characteristic, and wl 
ee was temporarily designated the “ Mascarene series.” Lithologicall LY, 
i the lower part of the group resembles the Upper Silurian and Devonian 
strata seen along the shores of the Bay of Fundy; but the upper a 
composed chiefly of diorites, felsites and red slates, could be parallele 
only by crystalline and slaty rocks, of the Coldbrook (Huronian) group ) 
of St. John county, &c. a 

As explained above, a portion of the last season’s work was given 
to a re-examination of the area where these Mascarene rocks o¢ 
with the view of ascertaining the bearing on their age of the ol 
vations made on the Upper Silurian area at Oak Bay, in the prev 
season, and of both on the Upper Silurian and argillite rocks of Quee 
county, Ay 
Character of © ae best section of the Mascarene strata, viz., that at the Bs" 


‘Division 5, 


pea very ee ained, noises full of joints and seams, 
; pact and hard enough to form conspicuous hills all round Passam 


=< 
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4 Bay. This group, (Division 5)* was traced north-westward into the rough 
% , hills back of Bocabec River, where it loses 1ts red color, becomes reduced 
A in thickness, and finally merges into strata resembling those of the upper 


Pd 


group of the Upper Silurian series at Oak Bay. These beds contain a 
- Chonetes resembling C. Nova-Scotica, but in the Passamaquoddy felsites, of 

Division 5, no fossils have been detected. 

The underlying group (Division 4) is, at the Mascarene shore, 300 feet Division 4. 

thick, and composed almost entirely of argillites of a bright red or green 

color. In the northern and western parts of Passamaquoddy Bay, however, 

diorites and fine-grained, dark colored traps are the chief constituents. In 

the northern part, these, especially the argillites, lose their bright tints 
and assume a dark purplish hue. In the south-west part of the same bay, 

the argillites of this group are of a bright red color, and both here and on 

the eastern side they contain numerous shells of the genera Modiolopsis, 

Lingula and Loxonema,—genera which are not considered as trustworthy 

in fixing with precision the age of the beds in which they occur. The 

group (Division 4) appears to be confined in New Brunswick to the vici- 
nity of Passamaquoddy Bay, as we have not found it in masses worthy of 
being recognized as a separate group of beds, either to the south-east of 
that sheet of water, or at any considerable distance north-west of it. 
~The sandstones of Division 3 are about 400 feet thick in Passamaquoddy Division 3. 
Bay, and are more widely distributed than the last group. They are met 

. with at many points along the shore of the bay, and at some places con- 
tain great numbers of the shells named above. On being traced up the 
St. Croix River and Chamcook Valley, they were found to change in color 
to a dark purplish shade, and to be in part made up of very fine-grained 
rocks. They assume here the color and appearance of the Upper Silurian 
sandstones on Oak Bay. From Kastport, Maine, near which, at Kendall’s 
Head, the group forms a conspicuous cliff facing Passamaquoddy Bay, it ; 
was followed westward to the town of Pembroke, Me., and there found to a 
form the upper part of the section of slates and sandstones which yielded ‘ : 
the Upper Silurian fossils described in Prof, C. H. Hitchcock’s Report on a 
the Geology of Maine. No exposures of the rocks of the group have been 
seen between Passamaquoddy Bay and Deadman’s Harbor, eight miles 


east of the bay; but at the latter place there are hard sandstones of this 
They have a few thin layers of red ? 


beds of fine conglomerate, the pebbies 
LE of which are chiefly derived from the Huronian protogine, felsite and 
Z 4 ba art 


see Report of Progress for 1870-71 p. 145. 


_ & 


yen 


f 
4 


* For the subd visions of the Mascerene series, 
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Division 2. 


4 
>t 
eee: 
Division 1, 
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eh: 


also well represented at Wright’s Head, in Beaver Harbor, nine — 


_ genera, and among them are a narrow Cordaites, a large Cyclopteris, 


discovery that the Pembroke fossils belong to Di 
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schist near by. With these fragments are a few pieces of black flinty 
slate. The sandstones of ‘Division 3 extend for some distance mn thee 
direction of Beaver Harbor. + aq 
In the underlying group, Division 2, there is, at the Mascarene 
shore, a thickness of 600 feet of beds, but they do not, like the sand- 
stones described above, come to the surface at other points around 
Passamaquoddy Bay. About three miles from the latter, however, ] 
at the head of the second Chamcook Lake, a set of very fine petro- 
siliceous rocks, which are almost black, but have a perceptible 
purplish tinge, appears in connection with the fine splintery purple — 
sandstones of Division 3. ‘The Mascarene rocks of Division 2 are — 


miles east of the Passamaquoddy area. Here the strata are more 
earthy than the corresponding beds at the Mascarene shore, and the , 
more fissile layers contain remains of plants. These are of several 


probably a Sphenopteris, and a carpolite, and striate and punctate stems 
of ferns. The occurrence of more imperfect remains of plants in this 
group is referred to in a description of the section at the Mascarene — 
shore in a former report. oa 

There remains to be described Division 1, which is about 400 feet 
thick on the Mascarene shore, but which does not come to the surface in 
any other part of Passamaquoddy Bay. Outside of this Bay, however, | 
at Back Bay of La Tete Harbor, and at Frye’s Island, there are slaty beds, . 
with oceanic species of Upper Silurian fossils, and in the opposite direc- 


tion, at Oak Bay, the lowest group of Silurian deposits is in like mapner — 
slaty. 


. ¥ 

In comparing the Mascarene deposits with the Upper Silurian beds — 
north of the crystalline belt, in Charlotte county, their place, as near as 
can be ascertained is this,—beginning with the lowest :— 4 


UppEr SInvRiAN, 


MASCARENE, | 
Grey clay slates........ ....Division 1, Grey felspathic slates | 
‘‘ 2. Grey and black hard siliceous shales. : 

Purple sandstones........., “3. Grey sandstones, — 


_ 4, Red and green slates and diorites, 
5. Dark red felsites, — 


Grey petrosiliceous beds....  « 


The passage of Divisions 3 and 5 of the Mascarene series into the sand- 
stones and petrosiliceous beds of the Upper Silarian at Oak Bay, and th 
vision 3, and perh S 
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lower beds, shows that the Mascarene series is nothing more than the The Mascarene 
series of Upper 


. Upper Silurian strata under a peculiar aspect, resulting from the beds Silurian age. 
being deposited in shallow water, and from the mingling of lava = 
yolcanic ashes with the higher beds. 
We have the honor to be, : 

Sir, 

Your obedient servants, 

L. W. BAILEY, 
E GEO. F. MATTHEW. 


_ Faepericron, New Brunswick, ng 
March, 1875. 
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THE BORING OPERATIONS © 
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BY 


R. W. ELLS, B.A. 


ADDRESSED TO 


A. R. C. SELWYN, Eso, FRS., GS, 


DIRECTOR OF THE GEOLOGICAL SURVEY OF CANADA, 


wt 
“deel 
sa Sir;—According to my former report on the progress of boring at New- 
castle Bridge, the depth reached, at the time ofmy leaving the drill to con- 

tinue my work of exploration, was 190} feet; the last core brought up . 
being a grey Coal Measure shale. From the occurrence of thick beds of 
Lower Carboniferous red conglomerate (with dolerite), about three and a 
half miles north of the place of boring—the strata of which were & 
horizontal, the slight dip being to the south—we had estimated 
thickness of the Middle Carboniferous beds at this bridge to be about 2 
fect, and supposed we would strike the red conglomerate at that di 
On resuming work, which had been interrupted about two weeks 


underly- 
a Coal” 


exposure of slates, probably Devonian, is noted as occurring 
Creek. This we traced up the stream, nearly with the sti 
over eight miles, finding. the general dip to be S, 20° B, < 70° 
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exposure is nearly twelve miles‘ east of Newcastle Bridge, and the 

strike of the slates would carry them under the Newcastle area. The 

boring proceeded in these slates 149 feet 3 inches—the total depth ‘otal depth 

; reached being 366 feet 9 inches. The various bands passed through are geen 

: very like those showing to the eastward, and lead to the inference 

‘ that this great mass of argillites, whose outcrop shows at several points 

. to the south, as at the North Fork of Canaan River, and at Canaan River 

| itself, underlies all this coal-field of Grand Lake, forming ridges and 

y 3 knobs that occasionally protrude through the horizontal sandstones of the 

6: area, and intervening basins of unknown depth, filled with Carboniferous Carboniferous 
ae sediments. These sediments consist of thick beds of grey and pur- see 

4 ple sandstone and shale, which are often interstratifled with beds of 
coarse grey conglomerate, having at the Neweastle area a uniform 

' southerly dip, at a very low angle; so low indeed, that the coal seam of 3 
_ Newcastle Bridge reaches the shore of the lake about four or five miles to 

the south, descending in that distance not more than 40 feet. On the 

 gouth of the River St. John, the beds have a similarly low dip, but to 

_— the northward. 

a On reaching the depth of 366 feet 9 inches, the Directors of the Boring stopped 
: a company in charge of the drill were persuaded that further efforts to Se 


obtain coal in that locality would be unsuccessful, and the boring was 


HA 


_ stopped. A 
| a Another company was, however, at once organized, and commenced Ter oo 
operations in the latter part of the summer, at a point a little more than ; 
g No. 2, and nearer the shore of the lake. After . 7 


} 5 two miles south of borin, 
some time spent in selecting a suitable rock bed, for a start, work was be- 
The engineer was 


gun at an elevation about 50 feet higher than No. 2. 
= -qnstructed to take samples of the borings, as they were obtained. The eo 
eS sinking proceeded quite .rapidly, and reached a depth of 399 feet, 3 Depth of boring 
- inches, striking the slates at a depth of 260 feet 8 inches, which, with the : 

evel at the points of starting, would give 


- allowance for the difference of 1 
- about the same thickness for the Carboniferous formation as at the 
character of the rock was ob- 


Bridge. A noticeable difference in the ; 

served, with the fact that while at the bridge the entire depth of the Coal ., 

___ Measures passed through consisted of grey beds, at this third hole there a 
were thick beds of reddish and purple shale and sandstone, exactly similar 

t of the shore of the lake. In this case 

with, the Coal Measures resting 


din putting down this hole was Time occupied — 
inboring, =’ 


to those observed in the lower par 
q ; also, no Lower Carboniferous was met 

- directly on the slates. ‘The time occupie 
- gbout six weeks, and th 


? 


e borings were examined by me on several occa- 
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ia, a 

ny 
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be a sions. This company also renounced the idea of finding any lower seam 
a : of coal in the Newcastle area, and the boring was abandoned. 

a0 ; _ The hope of finding lower seams at this place being given up, the 
; Clones district, Government decided to bore in the Clones district, south of the River 
Fer St. John, on the property of Dr. W. 8. Harding, where coal had also been 
e discovered, as well as iron ore. (See Report for 1872-73, page 217). This 
' - ; spot was yet nearer the contact with the Lower Carboniferous than that 
a at Newcastle. The drill was removed to the south side of the river in 
re the summer of 1874, and while waiting till a roadway could be prepared 


for its being taken to the spot selected, boring operations were com- 
ag koa te menced in August, on the bank of the Otnabog River, where it is crossed | 
a?” by the Georgetown Road, at a distance of eight miles from Georgetown. 
This boring reached a depth of not quite 200 feet, in which about 140° 


= E + feet of coarse, grey conglomerate was passed through. The drill having 
a. got out of order, it became necessary to send it to St. John to be repaired, 

a 7 . and this locality was abandoned, without reaching the-bottom of the 
— formation, After being repaired, the drill was removed in October to its 


: Poringin Clones. destination in Clones, and located on one of the streams at the head waters 
_ of the Nerepis River. A new engineer has been appointed, and the 
work is still progressing in that locality. As this spot is even nearer the 
= contact of the Middle with the Lower Carboniferous, and the beds are very 
ay nearly horizontal, the boring will not be of any great value in determin-— 
ing the occurrence of lower beds of coal in this district. a 

_ As yet, therefore, the question of the existence of thick beds of coal 
in in the Grand Lake district has not been satisfactorily settled, a point that 
_ Wrong situation can only be arrived at by boring near the centre of the basin, the holes 
Pes, heretofore put down being on the northern and southern edges. On 
being consulted at the termination of the Newcastle Bridge boring, — 
our advice was to bore a series of holes—say four—across the centre of — 
- the basin, which would test it pretty thoroughly. If this could not be 
- done, at least a test hole should be bored where the formation has the . | 

greatest apparent thickness. This has always been our advice to the 
Government there, as well as to the Directors of the several companies 
Ss who have had the matter in charge. Hitherto, however, it has not been — 
4 followed, and though the non-occurrence of lower beds of coal in the New- _ 
castle area, which has long been a doubtful point, has been thoroughly i 
4 ee established, there is a possibility that in the intervening basin a greater : 
Seams of Coal. thickness of Coal Measure rocks and of beds of’ coal may be found which i 
may be of great value to the Province. The present railway policy of the ai 

New Brunswick Government will probably, during the next few years, lead _ 


~ 
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- to the construction of some hundreds of miles of railway, and in this con- 
- nection alone the discovery of new seams of coal becomes a question of 
very great importance. There are many places which require care- 
_ ful exploration by boring besides Grand Lake, and it is but fair to suppose 
that in a coak area so extensive as that of New Brunswick, careful search 
“may lead to the discovery of some seams that may yield profitable 
eturns, and that may prove a greater inducement for the investment of 
capital, both home and foreign, than the present working at Grand Lake 
now affords. 

_ Appended are records of the borings, showing the strata passed 


through, and, in the case of No 2, the time employed in boring. 


I have the honor to be, 
eo | Sir, \ 
ie Your obedient servant, 


j Zz t - 13 W. ELLS. 
\ aia 1 

- GxonogicaL SuRVEY OFFICE, 

Monrreat, April, 1875. 
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March 14. 
15. 
16. 


April 11. 


RECORD OF BORING No. 2. 


AT NEWCASTLE BRIDGE. 


(See Report of Progress, 1872-73, p. 237.) 


Flaggy grey sandstone.......6. seeese seve 
Fire clay, grey shale and sandstone.......... 
Grey sandstone and fire clay........ ...++ as 
Yellowish-grey sandstone, (micaceous)...... 
y $F “ “ (fine grit)........ 
Fine grey sandstone, (micaceous)........... 
Yellowish-grey sandstone and fire-clay...... 
Grey conglomerates... 2. an. scs wave aan riers 
Yellowish-grey sandstone, (micaceous)...... 
Dark grey “ = a ea 4 5 AV 
Grey-conglomerate... 5). sss case sansa ab 
Grey ‘sandstone?* ....)< aces ccee sem eevee 
Grey conglomerates. <./e2- soesis a ateleehe 2A 
Fine grey sandstones tes. oh c- asieeane se . 
Coarse grey sandstone.............es0e000- 
Fine grey sandstone, the last two feet a 
taining fossils and iron pyrites...... 
Grey shale’. +... S.gesceesces sae. Sere “: 
Grey sandstone, (micaceous)..........+-+0- 
Grey shale ME Witt «vate NAR sie 
Grey sandstones. ..cin.y an ow weiree ieee seis 
Grey conglomerate... «os s.wenane macs a:6. ms e100 
Fine grey, sandstond. .. ss.iunnsceate ss Roxie: 8 4ieis 
Coares ‘Quarta STi. Un cess abc seem anaes one 
Grey shale. ..excencre. A giak< Mekeieme sin sie esta 
Grey sandstone........ ces Snes hep anc 
Dark grey ‘shal6. cs oc eeeees DONSe tesla isl oon 


Fine-grained grey sandstone........ee+.00- 
Shaly grey sandstone. .......... 
Bind: Ales ewes nts xs cdg RenaNcnas amas 


Fine grey sandstone, micaceous and pyri- 
tous, with seams of fire-clay........ i 


Fine grey sandstone..... Oe . 
Fine grey sandstone, fossils and iron pyrites. 
Coarse grey sandstone..........secesceeees 


Coarse grey sandstone, with fossils, iron 
pyrites, and a band of conglomerate. . \ 


Greenish-grey sandstone, very fine......'.... 


FT. 


oF ee 


18 
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Ss FT. IN 
eS April 12. Greenish-grey sandstone, very fine (mi- 
k ae CACEOUB) i —emaielo =< ses eisiseveeiacrareses 9 6 
gi A OOALSREDIOY ITIL Mess tac cn vasevccicenccestss 10 5 
a 15. Fine dark grey sandstone............... ante) SOl-pee 
TGn Grey, conglomeratet vai Sah noc ce. 5 aude. os ve 0 
Ae CHEE Vo Sia G2: ase camaperriensiy syanereta ate 0:e,3.6 5:86" <inye 8 
Mitty ae OTe yasale sa. ccm ierce ae sees icke.ccyt saveielscolie 9 
Se LOY. COD SIOMENATC. acne cro +: aotere kedreisie lovers eau 
5. Grey coarse grit and conglomerate........... 6 3 
6. Grey micaceous slates, with quartz veins .... 9 4 
- “ “ «“ “ “ Rents 6 3 
8 Fine « Ee Na acare os ouapoyhctpale sce srenaer forthe wie peal 
9, tt re « _with iron pyrites....... 8 3 
a 10.- (Dark reddish, slates)......i.0:-:s,0% 0 AEN en ope 
a 22. (Grey chaly sandstone. -»... «3.55. .«+.07,.2nenest dee 6 
14. slate withoqiiart7; Ves) cc. .ccccss,c01. sacle OOn0 A 
15. ut us ee SRE Ssomeccrcaacoss ea! 
5 16. «te oe tt sisiahgia' « piciaeasteusionayy | a Operas 
; ro. Oe « Sor hae pie ge a ee 
: ce eh A OA on Wels ia) 
i 20. Olives precreslabesics co; ek esaeitncmssisiiela sree ROTO ‘ 
Ss 21. Grey slates, with quartz and calespar........ 8 4 7 
. ei o*), | Gnigaccoun) ... amatieueesuemestiS1.0 : 
23. ac — ce ROG On op ounmonpoac went! Au 
29. Bluish slates, a aehientele states /sretate o> 2) na vO 
30. Bluish-grey slates, (micaceous)...........-. 9 0 
31. “ U3 with Iron pyrites.s.-....-2. 8 0 
June 4 & 5. Grey slates..........ssseeeee ceeceeeeeeeee 6 0 
a meee Dark gepy dlatetis.. 00. ssareteevecs veges 67-0 


Total depth reached........0..+eqeee+ 366 9 
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’ 
RECORD OF BORING NO. 3. 
(1873.) 

FT. IN. 

Sl) ino sation ops sowiev erie ev isesaenyeusemeeencest. soma 

Grey micaceous sandstone........+eee seeere cere seee 45 0 

Grey coal shale and fire-clay ..-- ss+ese seeeee cerees Sao : 

Red clay .......cee sccece covcccccccscscscssevcccens 3 3 

Brown and red shale.......c0cevcsecccccecescesces 22 6 

Grey sandstone. .....ceeceereceeccr cece sere rcce cers ies 

Red clay and shale. .....+++ssesceerererererecsseeecs 21 

Grey shale........ cceeeecces cece ceveee coceee conees 8 1 

4 Grey sandstone... .ce+s0cedets oudsle eu elswbalvde ses ae 8 9 

toa . Black: shal6scs ssc scdsgiited. cece eee gamete eween sas 3 

ey Grey shale... .sssessece cere secs cere ecee sees arecee 4 2 

p 4 Grey sandstone.....seccacocccsccccerccesscvocssene 8 6 

a Brown shale. cic jactstesctecccts «keinanehysa0e =) ae 

a Brown and grey shale........sse.ceecseceescosceeee 16 10 

ee Grey ‘shales ic dweisi de vee in wee Ogee ly, ORRgees 
aN: Red-and grey. shaleycsdticlicvovu'bus. bee ndcecwgee es Oe be 

oy : Grey micaceous sandstone......2..seeeeeeeeeeeceeee 36 7 

aa *  Purplish-grey sandstone........ceeececeseceeeseseee 438 3 

a ' Hard grey sandy slates.s.scsccscscsccsnvncececcsys 2 7 

‘aaa Blue slate, with quartz and calcspar........0.-+e0+. 37 1 


af “ oa “ ee er rene ol) 2! 


399 3 - 


The borings in this case were collected by Mr. L. C. Wallace, the 
Engineer in charge, and examined by me. 7 
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q REPORT 

MS 4 ON THE 

Z TRON ORE DEPOSITS OF CARLETON COUNTY, NEW BRUNSWICK, 
. | BY 

R. W. ELLS, B.A. 


ADDRESSED TO 


A. R. C. SELWYN, Eso., F.RS., F.GS., 


DIRECTOR OF THE GHOLOGICAL SURVEY OF CANADA. 


__ Sir,—It being deemed advisable to make a somewhat detailed survey of 
» the Tron deposits of Carleton County, New Brunswick, for the purpose 
of determining their extent, I, in accordance with your instructions, 
proceeded to Woodstock on the Ist of May last, and as a preliminary step, 
in order to fix accurately the different localities where iron ore occurs, 
‘made as complete a topographical survey as .was possible under the 
‘circumstances (it being impossible to take advantage of the streams, 
owing to the high state of the water) of the country between the St. John 
River and the State of Maine, and extending along the river from Wood- 
8 stock to Florenceville. The measurements were made in great part with 
the odometer, additional details being filled in by careful pacing. A map 
showing all known outcrops of iron ore, and such further information 
as I could gather of the country visited, has been constructed ona scale 
. of two and a half inches to the mile, and reduced to a scale of two miles 
to the inch. In order to shew the exposures of iron ore that exist east 
. of the river, I have enlarged Wilkinson’s Province Map of that part of 
the country, as I had not time to make a topographical survey of it. 
x ‘The outcrops of iron ore, as will be seen by the map, are quite numer- 


y J acksonville, to Flanigan’s Hill, on the River St. John. The ore is 
d i 1, a series of, hills, aig an average height of Bion 300 feet above 


(oe 


Map. 


extending in a general north-east course from Campbell's Corner, - 


Jacksonville. 


ind x Iron Ore Hill. 
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the wharf at Woodstock. These, in the vicinity of Jacksonville, are) | 
known as Moody’s Hill, Iron Ore Hill, Maple Hill and Flagstaff Hill. 

Beginning near Campbell’s Corner—at Moody’s Hill—we find four . 
openings, three of which are of considerable size, and have yielde 
a quantity of iron ore, amounting in all to about 20,000 ‘tons. The 
lowest opening on the slope of the hill is Adam Carnie’s. Here twor 
beds of ore are exposed—one of one foot and a second of three feet | 
in thickness. The ore is a rich looking, compact hematite, embedded 
in dark rusty slates, dipping W. 33° N. <85°—90°. The second opening 
—Theodore Carnie’s—is a quarter of a mile N. E. of the first, and nea: 
the summit of the hill. Here the containing beds are red and green’ ” 
clay slates, the red slates being strongly charged with hematite, and? 
all very much twisted. This bed of ore is of unequal width, ranging 
from five to fifteen feet, and a large quantity of ore has been removed 
from it. Opening No. 3, Hamilton Emory’s, is 320 yards W. 20° N. 
from No. 2, and in a bed the course of which is W. 30° §., and the’ 
thickness about nine feet. The opening extends for about seventy yards 
along the strike. The containing rock is a blackish slate, with veins of | 
quartz. None of these beds of ore have been worked to a greater depth 
than twelve feet. There is another opening on the strike of the Emory 
bed, further to the N.E., but it is of very small size. The height of 
Moody’s Hill above Woodstock Wharf is 280 feet by barometer. 

Iron Ore Hill is the chief place from which the ore used in the 
Woodstock furnaces was taken. Here there are a great number of ore 
beds. The containing récks are very fine, dark red and green, micaceous 
slates, stained black on weathered surfaces, probably from the presence 
of manganese. The faces of the beds of ore are in many places slicken 
sided, and exhibit much iron pyrites in crystals and masses. Small veins 
of calcite also occur, and the ore is often very calcareous, and associated) 
with considerable quartz. The slates are very strongly charged with) 
oxide of iron, and hold numerous small concretions. The course of the) 
ore beds is very irregular, following the twistings of the slate; it varies). 
from N. 37° E. to E. The slates have a pretty uniform dip, where not) 
contorted, of N. 45° W. < 85°. The veins or beds of ore vary from one 
to sixteen feet in thickness, and have not been worked deeper than twenty 
feet. About 50,000 tons of ore have been extracted, the principal openings 
being about twelve in number, though there are as many more smalle 
ones. 

Proeeeding northward the next exposures are on a hill about midway 
between Ivon Ore Hill and the Jacksontown post office. The first 
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ening is Good’s, or Everett's. Here the ore is from six to twelve 
et in thickness, with a strike of N. 20° W. It is a ted hematite, 
ike the last, and appears to be a rich ore. 700 yards N. W. from this is 
© Stevens Mine, where several openings have been made, but no fe 
gular mining done. On the western slope of the hill, half a mile : 
orth of Everett's Mine, is Kimber’s Mine, from which a considerable 
el of ore has also been Boom 


Bone as Sheen 8 Mine. ere the ore is eos and heavier than 

uch of that previously noted, containing apparently more manganese ; : 

associated slates have a dip of W. 30° N. < 90°. The ore beds are iM 

rooked and apt to run out suddenly, and vary from eight to fourteen feet eee 
thickness. On the crest of the hill, about ten rods to the south of the as £4 

ning, is a ledge of conglomerate, composed of fragments of slate and V3 

nestone, cemented by a calcareous paste. Imperfect. remains of crinoid Fossils. 

tems could be observed in the limestone pebbles, but were so indistinct 

8 to be worthless for determination. From this opening about 200 tons 

ore have been taken, which, according to Mr. Palmer, was nearly’ 

1e pebwroli. heavier than the average of that from [ron Ore Hill. This 


pitied is five miles north of the sornalny at Upper Woodstock. 


es of a sine green Eom and at a distance of two sdtian on the lot 


. Jarvis Satie on | Flagatatt Hill, several outcrops of ore are found. Bias Hill, 


bof Rich, is very | soe ae black, differing in Sues ee from that 
the vee ‘lie and peas a good deal of manganese. A 


North 


i ot 


es pieces of iron ore were seen. The bed es which they 
ved. was covered over at the time of our visit, although it had ons, 
up previously by exploring parties from the Woodstock ‘8 
iS phibned black, and resembles that of Jacksontown. ms ig 
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The quarry is only about 800 yards from the bank of the river, and wi 
3 . no doubt be valuable. The red slates of Flanigan’s Hill with their as 
ciated iron ore were traced across the river at this point by Mr. Robb. * 
Following the strike of the slates south-west from the pr incipal dopostth 
in Jacksonville, we find at a point on the main road between Woodstoe 
and Houlton, about one mile east of the boundary, another outcrop 
‘ hematitic slates; the ore, however, is in small quantity where expos 
| ‘but it is stated that there is a large deposit on the same strikein the Sta 
of Maine, about two miles south of the town of Houlton. This deposit 
been referred to by Prof. Hitchcock in his report on the Geology © | 
Maine, and the ore said to be similar to that of Jacksonville. 
Near the town of Woodstock, the grey calcareous slates of the iron 
district are bounded on the south by a hard, greenish, crystalline rock 
which in some places weathers rusty, and in others white or grey. It is 
much intersected by veins of quartz, and in several places appeared | 
to dip W. 35° N. < 70°. Masses of this greenish rock shew through | 
er the slates in several places, as in the river below Florenceville and im 
a Mount Delight Settlement. The line of contact could not be seen, being 
Red conglomer- overlaid above Woodstock by a mass of red ferruginous conglomerate, co: 
Bee sisting of pebbles of quartzite in a deep red calcareous paste, which contai 
786 per cent. of peroxide of iron. The conglomerate shows for 
breadth of 300 yards at the foundry, but apparently runs out about 60) 
yards south, just crossing the Jacksontown road. Itcan be readily trace¢ 
by the red colour it imparts to the soil, as well as by its frequent 
ae exposures, and extends nearly to Victoria Corner, ten miles above Wood: | 
* stock, It has a dip of N. 45° W. < 45°—50°, conforming’ in strike 
with the slates and quartzites that bound it on either side. As it has | 
a much lower dip than either the slates or quartzites, and runs out just b 
cas the village of Upper Woodstock, it would seem to have the character 
of a shallow basin resting unconformably on the older rocks.* In hig. 
report on Maine, Professor Hitchcock, who examined the locali 
briefly, has expressed this view. The red paste of the conglomerate wa 
a: used to some extent as a flux in the smelting of the hematites of 1 
sonville. 
es On the east side of the River St. John, several exposures of iron or 
a » have been noted. An examination of this part of the country was mad 
ae by Mr, Edward Jack, of the Crown Lands Department, and myself, a 
specimens obtained from all the localities that were accessible. The firs 


* See Report of Progress 1866-69, page 199, 
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xposure of red and green slates, on the east side of the river, noted by 
occurs near the junction of the Lower Newburg Road with the River 
oad. Mr. Jack found indications here of a deposit of hematite, which, 
owever, is probably unimportant. The associated rocks are of a 
-quartzose nature. Passing up the River Road, at the mouth of the 
Little Pokiok, just below the mouth of the Beccaguimic River, is a large 
exposure of a coarse grey conglomerate, stained with manganese, which 
us already been noted by Mr. Charles Robb* in his report on this 
ocality, and traced by him on its extension eastward. It is, as he says, 
the probable continuation of the red Lower Carboniferous conglomerate 
and seen on the other side of the river, and terminating nearly 
pposite. Passing this, calcareous slates are the prevailing rock, 
terstratified, however, in many places with beds of rather coarse 
ereenish sandstone, somewhat resembling diorite in appearance. Leav- 
ig the main River Road at the village of Hartland, the road to 
Glassville runs up along the south bank of the Beccaguimic River, and 
on lot No. 2, occupied by Jas. Thomas, the beds of red hematite are 
* ain seen. The ore occurs here in small veins, three in number, from 
one to two feet in thickness, and very black on weathered surfaces. In 
connection with this bed is a very curiously banded limestone, con- 
ng about eight per cent. of iron and a large proportion of man- 
ganese. The enclosing slates are of the usual red and green colours, 
-and calcareous like those of Jacksonville. They dip N. 35° W. < 85°, 
d their strike would carry them across to the principal deposits 
Jacksonville, so that they are probably a continuation of those beds. 


oing up the Beccaguimic River road, we found the next exposure at 


1e fork of the Coldstream and the Beccaguimic. The ore, which occurs 


just at the yoadside, was traced on its strike for a distance of nearly 
e, showing a width of from three to four feet. In character it is 
milar to that on the Thomas lot, and a band of manganesian limestone 
so associated with it; as it is directly on the strike ot that last noted, 
robably a continuation, There seems to be an abundance of ore 
vat this place. Its quality has not yet been. tested ; but, if free from 
phospho 8, site would be most valuable for mixing with the other 
dex ores. No other exposures of hematite were met with on the 
te  Glassville though there are numerous bands of red and green 
2, and occas mal interstratified beds of greenish dioritic-looking 
C Sede?) a oe bias" 


as 


of : *See Report of Progress, 1866-69, P. 197. 
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At Miller’s Corner, Glassville, as was formerly conjectured by Profe 
Hind, the hematites are again exposed on lot 31, which is owned by Wm. 
Love. Numerous blocks of ore are found on the slope of the hill, which 
must be from a bed of considerable size; the exact thickness, however, could 
not be ascertained, but the outcrop was seen in places by Mr. Jack 
on a former visit. This bed crosses the road from Shiktehawk to Mira 
michi River near the Corner, and re-appears on the north side of the 
road, Another exposure was reported on the cross road to Tobique 
River, about two miles east of Miller’s Corner, on the property ) 
Wm. Hayes, who found it while digging a well; but this was fill 
up when we were there, and no trustworthy details concerning it co 
be obtained. 

Going west from Miller’s Corner, on the road from Glassville, to 
mouth of the Shiktehawk, about one mile and a-half west, there is 
thick, calcareous band crosses the road. The quantity of iron in this, | 
however, is small, not exceeding nine per cent., although there is ové 
twenty per cent. of manganese. A little further west this bed is followe 
by a large belt of bright red slates, having the usual north-westerly dip, | 
Half way between Miller’s Corner and the River St. John, the greenish | 
sandstone occurs in large ledges, and appears to form high hills to th 
south, being succeeded again to the west by calcareous slates. 

In the parish of Brighton, at Pole Hill, the so-called ores have bee 
seen by Mr. Jack, and are pronounced by him similar to those of thé » 
Beccaguimic. No complete analyses have been made of those from 
this side of the river, but simply determinations of iron. These gave — 
for the specimens from the Thomas lot only eleven and a-half per cen 
of iron, The beds are very calcareous, and, if free from phosphorus — 
and sulphur, would afford valuable material for fluxes. 

The ore beds of Jacksonville and vicinity do not seem to be repeti- | 
tions of the same bed, but rather to occur in a series of parallel belts 
having the same general strike and inclination. The deposits on the 
eastern side of the river are less compact, and contain a lower per | 
centage of iron, with more calcareous matter. No complete analyses of 
any of the ores have, to my knowledge, been made, with the exceptior 
of those from Iron Ore Hill; but it is not improbable, considering the 
great extent of the deposits and the different character of the ores. 
outwardly, that localities may yet be found where the beds will prove 
to be of better quality. While the furnace was in blast, it is stated 
there was a manifest difference at times in the character of the iron 
produced, and while in general it was cold short in a high degree, from 
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@ presence of phosphorus, some of the pigs equalled in tenacity the 
best Scotch brands. 
For the following ‘information concerning the operations at the 
Woodstock Furnaces, I am largely indebted to David Munro, Esq., of Wosdea’ Ful 
© Woodstock, as well as to my own observations. The location of the ; i : 
a vorks is on the south side of Lane’s Creek, at its junction with the St. : 
ohn River, and just above the village of Upper Woodstock. Here Se 
there are several terraces, and the furnaces were so built that their Bot? 
tops were level with the second terrace, the charges by this means . a 
dumped in at the tunnel head without the expense of hoisting. i 
seven fect high and thirty-three feet 
square at its base, having three twyer arches, built of Gulquac sandstone 
with Stourbridge lining. The size of the crucible was three feet six Seal 
inches by four feet, and six feet high; the furnace was nine and three- ©. +) 
quarter feet in diameter at the boshes, and the twyers were two feet as 
yove the bottom of the crucible. The capacity of this furnace was r 
ven tons per day. Later a smaller one was built, enclosed in boiler ny. 
ate, having a circumference of forty feet, and a capacity of five and 
; half tons per day. This is lined with Stourbridge bricks. There were 
WO high-pressure engines, with cylinders sixteen inches in diameter Engine 


eing 
he first furnace erected was thirty- 


d four feet stroke, of twenty-six nominal horse-power ; two blowing oe 
ylinders, six feet by five, with an air receiver, twenty-eight feet by xt 
feet ten inches. Steam was generated in five boilers, twenty-eight J! jotta 

‘ =: 


er, and was maintained 3 i 


bin length by three feet three inches in diamet | 
y the waste gas from the head of the furnace. The fuel used was — _ ey 


hiefly hardwood charcoal, from maple, birch, and beech, yielding at the con 


ie s forty-five bushels of charcoal to the cord of wood. The cost ofthe > = Ghar 
d at the kilns is about $2 or $2.50 per cord. There were ten charcoal Charcoal kilns, 3 x 

ns with an average capacity of seventy-five cords of wood, and a a pee : 
; 200 bushels of coal. The quantity of ore used : BS 


sduction of 2,800 to 3, 3 
a8, on an average, three tons to the ton of pig, and the costa, the | FIs 
urnace $1.20. per ton. One hundred and twenty-six bushels of charcoal — ve 
ere d at a cost of seven cents per bushel, and the cost 


required per ton, en 
produced was $20 to $22 per ton. Much delay and expense has meee th 
goby ! mace for repairs, which = 


by the frequent stoppage of the fur 
emed necessary every four or five months, keeping the furnace ae 


out two months in the year. * 
a 


s : ( bd J 
ie eS = 
by Dr, Harrington, Report 
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fi - . ° f ‘ i 
ey Analyses by Mr. The average of six analyses of ore from Iron Ore Hill, made by 
‘ , ie " : 
=p John Mitchell, Esq., of London, gave :— | 
yey : 
a . Metallic iron........... » hag Ad a tae 35°593 ‘ 
moe: ! Sulphutis: acid, i.1.0,. oesrcree ese Hate . 

er Phosphoric avid. 2% 00s erates Aas fe 1298 : 


| fof st, bymr. An analysis of the pig, by Mr. Wendt, M.E., a graduate of the Columbia 

¥ School of Mines, lately connected with the antimony mines at Prince 
William, gives: phosphorus 1:032, sulphur -005, manganese 3-460, 
iron 93:08. It is to be regretted that some of the samples of ore from 
other localities have not been analysed. 

The ores occur at a distance of only a few miles from the furnaces, the 
descent to which from the mines is easy and gradual. The Riviére du 
Loup Railroad, moreover, will afford additional facilities for the develop- 
ment of the mines, as no difficulty will be experienced in sending away 
iron at any time, or in transporting fuel and flux to the furnace. Under 
these circumstances it is to be hoped that with a proper selection of the 
ores successful results may yet be obtained at Woodstock. 
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PROGRESS REPORT 


FRONTENAC AND LANARK COUNTIES, 


eee “TOGETHER WITH — 


DIRECTOR OF THE GEOLOGICAL SURVEY OF CANADA, 


pretties you directed, TL continued my investigations last summer 
he townships in the rear portion of the County of Lanark ; namely, — 
Sherbrooke, Dathousie, Lanark, Ramsay, Levant, Darling and 
nham, through which I succeeded in tracing out the distribution of 
ore important bands of rock. These explorations have enabled me 
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ae HENRY G. VENNOR, F.GS., % 9 | 
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ALFRED R. C. SELWYN, Fso., F.RS., F.GS., ee 


rm a tolerably complete geological map of the whole of Lanark Geological map. . 


from the waters of the Rideau on the south, to within a short 

of the Madawaska River on the north; excepting, however 
ns of the townships of Darling and Pakenham which were inap- 

ole, ae to ee ee werneye bush fires: which raged there through 
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more accessible by the approach of the Kingston and Pembroke Railroad, ~ 
which is said to be graded as far as the Narrows of Sharbot Lake, in the - 
township of Oso. On the completion of my surveys in Lanark, and 
towards the close of the season, I went westward to the Addington Road, ~ 
in Addington County, and completed a general section of the rocks, 7 
from the red granite area of Anglesea to the granite or gneiss area, 
known as the “ Bald Mountains,” in Sheffield township, in all a distance © 
of about twelve miles, and further examined the country along the east 
side of the Salmon River, on the eastern flanks of these “ Mountains,” 
between the villages of Tamworth and Arden, in Kennebec. These — 
surveys enabled me to connect those heretofore made by Mr. Alexander 
Murray with my own, and to determine the geological horizon of the 
rocks mentioned by him in his report for 1852-53, pages 100 and 101. 

In my investigations in Lanark, I adopted a plan differing somewhat 
from that of former years, and one which, while it required a little more 
time, furnished me with far more satisfactory results. This consisted in 
first carefully measuring and surveying by chain and compass all the 
available roads and paths in each tuwnship, noting all prominent objects, 
such as houses, bridges, swamps, intersections of creeks, rivers, and 
boundaries of ponds and lakes, also all lot and concession lines; in 
short, to make as correct a topographical, but not geological, plan ofeach __ 
township as was possible. This work was plotted to the scale of twenty 
chains to one inch, and afterwards inked in on a number of sheets of } 
paper. ‘With these sheets in hand, I again went carefully over the same 
ground, devoting my whole attention to the geological structure of the 
respective sections, and sketching in with colours the outlines or boun- 
daries of every band of rock; also making additional offsets from fixed 
points, by means of an odometer or the chain, to other points of impor- 
tance, such as openings, veins and escarpments, lying between the 
mapped roads. Thus before commencing surveys in a second township, 
I had a complete geological plan of the first, and the clue thus obtained 
to the structure necessarily much facilitated future working. 

The measurements thus made in the seven townships, which constitute 
the rear part of Lanark County, together with those through portions 
of Bathurst, South Sherbrooke, Oso and Palmerston, to connect with 
previous work, and on the line of section in Addington County, amount 
in all to over one thousand miles; the whole of which have been reduced | 
to the scale of four miles to one inch, and fitted to their respective 
townships on the outline map which accompanies this report. Respect- 
ing this map, I have further to state, that it has been prepared with a 
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_ usual length of text otherwise required to explain intelligibly the 


__ sinuosities of the various outcrops of rock. This will be followed, in y 


a subsequent report, by a much more complete and detailed topogra- Map in mee 
tion. : ¥ 


:  phical map, now in course of preparation by Mr. Robert Barlow, ta 
ss Draughtsman to the Geological Survey, which will embrace, besides 
- Lanark County, all the country lying between it and Hastings, and as far 
<q southward as the River St. Lawrence. This last map would have been 
_ ready for the present Report had not the incorrect surveys in several 
ae parts of the Counties of Addington and Frontenac required further time 


- for adjustment. 
x The result of the season’s work may be considered under the following 

-— headings :— f ae. 

| __I. Map of North Burgess. } 

IL. Cessation of Work at the Apatite Mines. 

' III. Iron Ore Deposits of Lanark, Leeds and Frontenac, and the King- 

ston and Pembroke Railroad. 

TY. The Geological Structure of the Rear Portion of Lanark County. ‘oa 

V. Gold, Copper, Galena and Plumbago. 


Po 


* ite 


_ Map or Norta Burasss. 


The map of the township of North Burgess, which I carried with me 
0 the field during the summer of 1873, was one taken from a tracing 
the Registrar's office, in the town of Perth, said to be a correct copy of 
the map in the office of the Crown Lands Department. It was one of - 5 5 : 
t. ose straight-ruled, equally-divided plans, which suggest at first sight ee 
a suspicion of incorrectness, at any ,rate respecting lot and concession — > x. 
es, and a very few days of field-work sufficed to prove its utter use- a 
ss as a guide to the topography of the country. ae 
The only other map obtainable was one published in 1863, by © 
). P. Putnam, of Prescott, Ont., from surveys made under the direction 
. F, Walling, embracing the whole of the counties of Lanark and pec aa 
ew, in which many of the townships had been carefully corrected a ee 
ost of the roads ye-surveyed and measured by the odometer. This 
hed me with a small, but tolerably correct, plan of the town- 
e885, which I used during the summer of 1873, while 
g the general geological structure of this and adjoining 
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townships. During the past summer, however, for the purpose of placing 
in their proper position a number of the more important of the ane . 
made for phosphate of lime, I found it necessary to re-survey a considerable . 
portion of the easten part of this township, and to correct the delineation 
of several of the lakes. These surveys and corrections were made in f 
time to accompany my report for 1873-74, and are embodied in the plan : 
of North Burgess there given. . 


- it 
CrssATION OF WorK AT THE APATITE MINES. *\ 


Bg. While in North Burgess last summer, I could not but be struck by the 
general inactivity which prevailed on all sides in regard to the mining 
of apatite, and I was led to make some enquiries as to the cause or causes 
of this almost entire suspension of work. I found that the only location 

Mining opera. in this township which was being systematically worked, was that on the 

? aah Bortores tenth lot of the sixth concession (Number 8 in the list of locations, 

» ial Report of Progress 1871-72, p. 124). Apatite was still being mined _ 

here by Mr. B. Anthony, for Floerstein & Co., an English Company 

which had purchased the property from its former owner, Mr. E. Clark. 

Besides a number of smaller openings, two shafts have been sunk to 

depths of 135 feet and seventy feet respectively, over each of which a 

house has been built. Small engines are employed to raise the ore and 

eae : pump out the water. The thickness of the veins or beds is very variable; 

that in the deepest, or No. 1 shaft, varies from six inches up to as many | 

feet, and at the bottom the side walls appear to me to be coming together. 
The vein in the second, or seventy feet shaft, does not often exceed 
Pye eighteen inches, and at the bottom has almost entirely thinned out. 
= A very large amount of apatite, above the average quality, has, how- 
Be ever, been raised from these two shafts, and shipped to England. It 

was remarkably free from foreign matter, and of a much higher average | 
ae percentage than any that has hitherto been exported from the town- 
ship. Mr. Anthony had !also established a neat and commodious labor- 

atory in connection with his mines, and a chemist was employed in _ 

Aah making tests or frequent analyses of the mineral as the work pro- — 

: gressed. At the time of my visit, however, I found that even here 
work was shortly to be suspended, Mr. Anthony having received 
instructions to that effect from England, and on a second visit, later 


* These shafts and openings are shown on the map which accompanies the report for 1873-74, 
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in the season, I found the men had been discharged, the buildings 
‘losed, and that everything was at a stand-still, The stoppage of 
work at these mines, and the withdrawal from North “Burgess of 
Messrs. Morris and Griffin, of Wolverhampton, England, and of Mr. 
Edward Schultze, a German exporter, and others, has been a great 
damper to the mining enterprise throughout the whole of this sec- 
tion of country, and will undoubtedly, at least for some time, put an 
end to all attempts to mine apatite for export to either Britain or the 
“Continent of Europe. The only other location in which any work was 
in progress was that on lots eleven and twelve in the seventh concession Lots U1 and 12 
f North Burgess, (No. 7 of the list of locations, Report of Progress 1871- _onsaloni + 
42, page 124,) Here, on property owned by Mr. A. Cowan, of Brock- 
ville, apatite was being raised by contract work by Mr. Gerald C. Brown, 
(formerly mining captain at the Dalhousie iron mine, in Dalhousie town- 
ship) the greater bulk of which was for the supply of Mr. Cowan’s super- 
phosphate works at Elizabethtown, near Brockville. On this location a 
‘considerable quantity of apatite was raised during the season, amounting 
yerhaps to between six and eight hundred tons, but the quality was in 
- most cases far inferior to what had been obtained on Mr. Anthony’s lot. 
Much of it was stained a deep red colour from the presence of earthy 
ed hematite, and in places this ore itself occurred in detached fragments 
1 broken layers in the apatite. Pyroxene and mica were also abundantly 
lisseminated through the apatite, and piles of this mixture, which were 
robably not worth removal, were observed around the mouths of 
several of the pits. The openings on these lots of Mr. Cowan’s are 
numerous, but most of them were made several years back, and have 
been abandoned. A few are deep, but the remainder consist of 
ull w pits ‘and trenches. As already mentioned, the mining here 
as carried on by contract work, and the apatite was extracted © 
; cost not exceeding $9.00 per ton, @ price which leaves ample Cost of mining. 
in for profit. There can be but little doubt that if ‘more of the of 


7 


nining operations in North Burgess, and elsewhere, had been carried — 


on by contracts work, instead of by the costly methods hitherto re- = 

rted to by most of the English: companies, we should not now. 
ave to report such utter failures as those of the past few ‘years. 
he ess, excepting some desultory mining by private 

elever h concession of Lou ghborough, near Bedford, and in 

enham village, nothing worthy of note has been accom- 

numerous new discoveries are reported in many parts | 

[In fine, then, I may safely state that, at the close-of 


is a4 


. 


(ee oat ge a 

« Sal _ A s J 
Sp og 
‘ 


us 


Cause of cessa- 
tion of apatite 
mining. 


af Success of pri- 
vate individuals, 


110 GEOLOGICAL SURVEY OF CANADA. 


ee a 


the summer of 1874, the mining for phosphate of lime in this whole — 
section of country was confined to the contract work of Mr. Brown, for | 
Mr. A. Cowan, already mentioned, on lots eleven and twelve of the 
seventh concession of North Burgess, and to some superficial work on 
one or two lots in the township of Loughborough. 

A few remarks may here be made respecting the cause or causes of 
this almost complete cessation of apatite mining. And first, I would 
clearly state, that it is not from—to use a common miner’s term—any 
“giving out” of the mineral, as the contrary is the case. For there is 
at present more visible encouragement to apatite-seekers throughout this 
whole field than has ever yet existed, and new discoveries are being 
made daily. But apatite is, comparatively speaking, a cheap mineral, 
and consequently must be cheaply mined. The first purchase of lands 
or mining leases must be low, machinery, buildings, &c., must be of the 
most economical construction, salaries of foremen and wages of men 
must be moderate. Such being undeniably the case, we have only to 
contrast with this the recent operations in North Burgess to arrive 
at the true cause of the present abandonment of these mines. First 
and foremost we may mention the wild and extravagant prices in 
many instances paid for lands and mining leases, the erection of costly 
and often entirely unsuitable machinery at the mines, the injudicious 
method of mining, and last, but not least, the high pay received by, 
mining captains or foremen, and men, many of whom were brought out 
from England to work in these mines. When we add to the above the 
extremely high rate of freight for cargoes of this description during the 
past few years, we cannot for a moment express surprise at the result. 

But while the attempt to mine apatite extensively for export to 
Europe has been everywhere attended by so complete failure, there are 
those who, mining on a smaller scale and in a less extravagant manner, 
have reaped a rich harvest. I refer here to a number of private indi- 
viduals in several parts of the country who have raised considerable 
quantities of apatite at comparatively small cost, and have sold it at ’ 
most advantageous prices to English and other exporters. And this 
only further proves what I have already stated respecting the mining 
operations, namely, that in order to ensure any measure of success, the 
most inexpensive methods of mining must be resorted to. One other 
mistake should here be mentioned, and that is the attempt at deep mining, 
In this Mr. Anthony has decidedly failed, and so have a number of others. 

There can now be no ananner of doubt that these deposits of apatite are 
of a coniparatively superficial nature. By far the greater number of 
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those already opened have attained their greatest proportions at or ge: 
within a short distance from the surface, and have diminished rapidly , 
_ in descending. The whole geological structure of North Burgess and “A 
~ Loughborough demonstrates the shallow basin-shaped attitude of the 
_-phosphate-bearing rocks, and as the apatite chiefly occurs in these as 
bedded deposits, it is of course frequently brought to the surface by the 
, undulations of the strata. 
- Section No. 1, will illustrate more clearly the character and structure 
_ of these deposits. 


1. Lower crystalline 


(Hozoon occurs towards the 


yang sWvoy 


a. Pyroxenic gneiss. 


limestone (band No. 5, Report of Progress 1873-74, p. 104). 2. Garnetiferous gneiss with 


apatite. 


4, White orthoclase and pyroxenic strata with 


5. Garnetiferous quartzite and orthoclase strata. 


apatite. 
summit of a.) 


No. 


Seale, one mile and a half to an inch, 


SECTION ACROSS NORTH BURGESS. 
A. A. Level of Rideau Lake, 400 feet above the sea. 
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3. Upper crystalline limestone. 


observations I have attempted to show thatapatite = 
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still exists in remunerative quantity in North Burgess and Loughbor- 
ough; that the mining of it for export has hitherto been a failure simply 
through the injudicious and costly manner in which it has been canal 
on; that while expensive operations have failed, private individual effort 
has met with marked success ; and finally, that deep mining is not likely | 
ever to prove successful in any part of this mining field. , 


ow 


Il. 


Iron Orr Deposits or Lanark, Lerps, AND FrontENAC COUNTIES ; 
AND THE Kineston & PemBRoKE RAILROAD. 


The opening of the Kingston & Pembroke Railroad as far as the 
“ Narrows ” of Sharbot Lake, in the Township of Oso, or to a distance of 
between thirty-eight and forty miles from Kingston, at last renders acces- 
sible a number of very important deposits of magnetic iron ore, which, 
though long since discovered, have remained for the most part unworked, 
owing to their remoteness from navigable waters or lines of railroad. 
They occur chiefly in the townships of Hinchinbrooke, Bedford, 
North Crosby and South Sherbrooke, and may be enumerated as follows: — 


_ 


1. Eagle Lake deposit. Hinchinbrooke and Bedford. 

2. Howse Iron Mi Bedford. , 
3. Wolf Lake s L 
4, Spectacle Lake us North Crosby. 

5. Mitchell’s “ “ “ 

6. Hon.G.W. Allan’s “ “ “ 

7. Bygrove Iron “ South Sherbrooke. 
8. Fournier’s Iron = & “ | 
9. Meyer’s Lake (south shore) | 
10. Meyers’ Lake “(@morth shore) “ f 
11. Silver Lake « anesthe : 

12. Gordon’s « | Bathurst * 


Eagle Lake Deposits—Eagle Lake is a somewhat extensive sheet 
of water, situated in the north-eastern corner of the township of Hinchin- 
brooke, and having on the southern sidea deep bay or narrow arm, which 
runs eastward as far as the boundary line of Bedford, between the twenty- 
sixth, twenty-seventh and twenty-eigth lots of the first concession of 
both townships. The iron ore is chiefly on the twenty-ninth and thirtieth 
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ke; but there are also indications of it on the same numbered lots in Hin- 
hinbrooke . The magnetite occursin a bedded form, and is associated with 
avy, dark, hornblendic and dioritic’ rocks, which in a number of 
instances are met with in close connection with the ores of iron in this; 
_ section of country. The deposits at Hagle Lake have not been tested to, 
3 any extent. Some of them were discovered during the year 1870, but, 
_ excepting a slight uncovering, nothing was attempted; and although 
fforts have frequently been made to draw the attention of capitalists 
to the locality, they have not met with much success. Recently, 
however, during the years 1873 and 1874, the proximity of the 
Kingston and Pembroke Railroad caused greater interest to be 
taken in this neighborhood, and additional openings were made. 
These revealed two or three fair exposures of magnetic iron ore 
on the lots which have been already named in Bedford, namely, 
bwenty-nine and thirty in the first concession, the mineral rights 
of which were, I believe, purchased at a rather high figure last summer. 
‘he beds of ore here are extremely irregular, and do not appear to me 
warrant much outlay, although it would undoubtedly be of great 
terest, should one or more of them be properly tested. The ore itself 
a beautifully crystalline magnetite, yielding, according to Prof. Chap- 
‘man’s analysis, 62°52 per cent. of metallic iron. It contains merely 
4 traces of phosphorus, a very small amount of sulphur (0-07), and not 
. enough titanic acid (3-23), to detract from its value. One serious draw- 
ack, however, exists in the fact that apatite is associated with much of 
1e magnetite, both in the form of grains and crystals. The crystals 
re very easily separated from the ore, but the finely granular 
ortions are so intermixed with it’as to be inseparable. I have already 
rted on a similar association of magnetite and apatite, which exists 
« Foley Tron Mine” in Bathurst (Report of Progress, 1870-71, 
, where, as at Fagle Lake, it appears to characterize the lowest 
orizon of iron ore deposits. 
nay further mention in proof of the str atigraphical agin emant of 
iron ores, that the position of the Eagle Lake ‘deposit, relatively to 
ying band of limestone, is the same as that of the Foley mine-in 
d that this band of limestone having now been continuously 
one locality to the other, a line may easily be drawn that 
obability, also show the course along which other nasses of 
y be expected to occur. This line is drawn on the map 
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There are a few other points of interest which may be mentioned in con- 
nection with this horizon of iron ore; and, first, it is not only marked 
or characterized by the presence of apatite, but also by the general 
coarsely crystalline character of the ore itself. It may be mentioned 
that Dr. Harrington, when describing the ore at the Foley mine in the 
township of Bathurst (Report of Progress 1873-74, p. 194), says: “ The 
magnetite was found here in large octahedral crystals, the axes of 
which are often more than an inch in length; these crystals are some- 
what rude, but their surfaces are covered with smaller ones, which, 
though minute, are well formed.” Such is precisely the character of 
much of the ore at Eagle Lake, where perfect crystals of apatite were also 
observed imbedded in the magnetite. Dr. Harrington further states: 
“In the undoubted beds, the magnetite, so far as I have observed, is 
generally granular or in cleavable masses, but does not occur in large 
crystals of definite form. The mere occurrence of crystals, however, 
would in itself be no proof of the deposit being a vein.” At Eagle 
Lake, the magnetite seems to occur as an unmistakeable bed, and between 
the Foley and Eagle Lake mines, it is found in several localities, in dis- 
seminated grains and strings, in a peculiar stratified dioritie rock, which 
is apparently made up of the same constituents as the more coarsely 
crystalline diorites with no traces of stratification. These coarse varieties 
of diorite occur ‘as lenticular or irregular shaped masses at perhaps 
two or more horizons, and they are often unaccompanied by iron ore. 
Epidote characterizes portions both of the stratified and unstratified 
diorites, and in the former has been found arranged in alternate layers 
with iron pyrites and magnetite. 

It may here be mentioned that most of the diorites are undoubtedly 
interstratified masses. In Hastings, they are fine-grained, and here the 
magnetite is also very fine-grained; for example, the Seymour iron ore 


bed, Madoc, an ore at Downey’s Rapids in the same township, the Big | 
Ore Bed in Belmont, and many other deposits ; while in the Counties of | 


Frontenac and Lanark, where the diorites are coarsely crystalline, the 
accompanying magnetites are also of the same description. 

The proximity of the Eagle Lake deposits to the Kingston and Pem- 
broke Railway of course increases their value ; and although the ore may 
not prove to exist in any great quantity, it is of such excellent quality 
that a good price may be expected for all that can be obtained. 

Silver Lake Deposits —The Silver Lake iron ores in South Sherbrooke 
are new discoveries, and have not before been noticed in the Survey 


reports, They were first observed, as far as I can find out, during the — 
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summer of 1873, but as the locality in which they occur is an uncleared 1g 
| and hardly passable wilderness of rock and bush, all that I then ascer- : 
| tained concerning them was that the specimens exhibited had been ae 


oe obtained somewhere in the vicinity of Silver Lake, a small and peculiarly 
_ shaped lake situated about the centre of South Sherbrooke and in por- 
tions of the fourth and fifth concessions, between lots twelve and sixteen. 
~ Later, in the spring or summer of 1874, further search was made, I believe, 


a by Messrs. Manion and Oliver, who discovered indications of iron ore, and. ,-. “aaa 
| finally succeeded in securing the lots on which they are now working. a 
=. On first hearing of the discovery in this locality, I concluded that i 
it must be on a continuation or extension of the ferriferous belt, on yor: 
Zs which is situated the Foley and McVeigh deposits in Bathurst. This 
conjecture was supported by a number of miners, some of whom informed  - a 
me that they had themselves traced the ore from the one to the other ae na 
locality. Further examination, however, rendered this fact doubtful, and ag 


evidence accumulated to convince me that the Silver Lake magnetites Stratigraphiaal 
en position of the — 


a were more probably on an extension of the well known iron ore beds of eee we 
the northern shore of Meyer’s Lake, while the iron horizon represented by °; Re 
the Foley mine would thus be thrown considerably to the rear of Silver i 
Lake, or more towards Maberly Village on the Fall River. This I sub- = 
sequently found to be the true stratigraphical position of the Silver Lake 
P deposits, and this discovery threw a great deal of light upon the whole 
geological structure of South Sherbrooke, which, up to this time, had er 
been very obscure. : Pat a 
- The deposits of magnetite occur along the southern shore of Silver = 
ke, on lots thirteen, fourteen and fifteen of the fourth concession of a 
outh Sherbrooke, and their true position may be seen on the map. ~ ee 
.ecompanying this report, on which T have also corrected the position of + 
ake. Openings have been made by Messrs. Manion and Oliver in 
e above-mentioned lots, but sufficient work has not yet been done ol 
o enable me to state whether the various exposures belong to one or | 
ore b is. The largest opening is upon lot fifteen, and is about thirty- is 
ng by fifteen deep. The strike of the bed appears to be about 
h-east and south-west, and the dip steep to the south-eastward. 
, ‘of ore of a very good quality have. 
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From opening about 200 tons ae 
~ been exti cted. ‘This still lies on the ground awaiting shipment. As the Pa Ps ‘ 
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tion on Silver Lake. But there are three or more separate beds of iron — 

ore at Meyer’s Lake, and it is not yet known to which of these the Silver _ 

Lake deposits correspond. The ore so far discovered is of much the 

‘ same character’as that at Meyer’s or Christie’s Lake. It is a compact, 
‘ Firs bluish-black magnetite, and contains about 64 per cent. of metallic iron, 


Analyses. and but little titanic acid, as seen by the following analysis by Mr. 
ye = Christian Hoffmann, made in the Laboratory af-the Geological Survey, 
Bee February, 1875 :— 
ie ; Magnetic: oxide of trom. 9 .:s..:.,..aa eis < aha ate ee es nate net 88°59 
Se Pitamiie’ aOid.u.% sjc.5 wis ee tee neo eller eee ae a eeaschaws) <a 1°75 
oo. Tnsoltible-‘residues..'7., 2 /MEA thr ae ea ae eats 5°75 


For the sake of comparison, I may give here an analysis made by Dr. 
Harrington of a specimen from the Meyer’s Lake beds, as given in the - 


oe : Report of Progress for 1873-74, p. 210. 
vy hts sf 
* ie et Magnoticioxide ofirdin® :. ove «a tek mwntages Raalas oe vores aaa 90°61 
ee. Biternbey acid oe aN ge A cM eae mee ere vee 2°88 
oe ag Phouphorie: said cy... eidesSah euck red een Cae heen 0:05 
ae Metallic rota >. shai ict 9 ua 0's ode Uantuia saree one See 65 62 


The foregoing analysis prove these ores to be of good quality, and as 
they are within a comparatively short distance from the Kingston and Pem- — 
broke Railway (ten or eleven miles), there is no doubt that if in quantity 
they will soon be extensively worked. I have already in a previous 
Report (Report of Progress 1872-73, p. 174), given all the informa-— 
tion in my possession respecting the Meyer’s Lake iron ores, and men- 
tioned. how they could be shipped via the Tay River and Bob’s Lake to ~ 
the line of railroad, Little further then remains to be said respecting 
the Silver Lake deposits, as the same remarks apply to both locations. 
The recent discoveries of ore, however, at the last named lake, certainly 
give additional encouragement to the mining enterprise in this section, — 

Tn the list of iron ore deposits given on page 112, I have mentioned a 
few localities which have not been described in my previous reports ; these — 
are of minor importance, from the fact that the ore is either very impure 

_ or exists in but small quantity, They are useful, however, in indicating — 
the course of the ferriferous belts, and we my here give them a passing 

_ notice : ne 

Wolf Lake wi ht —The only mention hitherto ‘made respecting this 


* Calculated from the metallic iron. | 
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deposit of iron ore, is in the report of the Geological Survey for the years 
1852-53, p. 137, and as copies of this report are now somewhat rare, 
I shall quote what Mr. A. Murray has there said: “ One of the localities 
visited was on the twenty-first lot of the ninth concession of Bedford, 

where the magnetic oxyd occurs at the foot of a ridge of gneiss, asso- 
ciated with a greenish rock, consisting of an aggregate of greenish feld- 
spar, and numerous large prismatic crystals of greenish hornblende, in a 
pale fawn-colored talerenns base. The bed to, which it belongs is not 
well exposed, as it lies in a hollow, the greater portion of which, at the 
time I was there, was covered with growing gram ; but its presence was 
indicated in the same position and associated with the same minerals, by 
the fragments strewed upon the surface for about a quarter of a mile in a 
north-east direction from where it was first seen. To the westward there 
is a fault running N. 25° W. and 8. 25° E., which throws the ridge of 
gneiss about 150 yards to the south-eastwar d on the south-westward sides 
but although a careful search was made for the continuation of the ore, 
both in the direction of the Uislocation, and on the south-western conti- 
nuation of the ridge, it was nowhere found. The bed of ore did not 
appear to be over three or four feet thick.” 

Since the foregoing was written, I have several times examined this 
deposit in Bedford. Nothing further, however, has been done in the 
way of working it, although, from an examination made with the dip- 
needle, there is some reason to suppose that the ore exists in considerable 
quantity. The bed or beds of iron ore here are undoubtedly on the 
course of the ferriferous horizon upon which is situated the Hon. G. W. 
Allan’s deposit in North Crosby, and form an outcrop upon the opposite 
side of the synclinal which exists between these deposits and the 
Fournier and Bygrove mines (see map). Other exposures of magnetic 
iron ore, near Wolf Lake, on the twenty-fourth or twenty-fifth lot 


‘of the tenth concession, are probably on the run of those on the twenty- 


first lot of the ninth concession of Bedford. The two localities are fully 
one mile and a quarter apart, and it is more than probable that further 
discoveries will be made in the intervening country. 

Spectacle Lake Deposits. —Iron ore occurs in the vicinity of a small lake 


of this name, situated about a mile to the eastward of Wolf Lake, 
on the eighteenth and nineteenth lots of the eighth concession of North 


Crosby. The ore occurs in diorite, and appears to exist in considerable 
quantity, but contains many impur ities. An attempt was made some 
. years ago, by an American Company, to wo1 ‘k the deposit; but after one 
shipment of ore, via A ake on the Rideau, the enterprise was aban- 
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. all of which have been alluded to in former Reports of Progress. 
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doned. The position of the deposit, at-a considerable altitude in what 
have been termed the “ Westport Mountains,” is against its future pros 
pects. i 

Mitchells Deposits—I could learn little respecting these deposits. i 
They occur somewhere in the rear of the township of North Crosby, in : 
the vicinity of the twenty-seventh lot of the seventh concession, and na 


. 


the westward of the Hon. G. W. Allan’s property ; but the country; here 
is exceedingly rough, and nothing has been done in the way of testing 
them. 

Meyer’s Lake Deposits (southern shore).—These beds are quite distinct 

from those already noted as occurring on the northern shore of the lake, 
being in a much higher horizon, although lower than the Fournier and 
Bygrove iron ores. They are by some regarded as the continuation of the 
last-named deposits; but this is not their true position. They oceur be- 
tween the road and the lake, on lots seventeen and eighteen of the second © 
concession of South Sherbrooke, and are immediately beneath the highest 
or Farren’s Lake band of limestone. The ore is of an excellent quality, 
resembling that of the Fournier‘and Bygrove mines, but does not appear — 
to be in quantity. No openings of any extent have been made. 
_ Gordon's Deposit—This deposit of iron ore is near the town line 
between South Sherbrooke and. Bathurst, in the sixth concession and on 
the twenty-seventh lot of the last-named township. It is probably on a 
continuation of the ferriferous belt from the Foley and_McVeigh lots, as 
itis immediately overlaid by the Crow, Rock and Silver Lake band ‘of 
limestone. (See Report of Progress, 1873-74, p. 104.) The extent of 
this deposit is not known, as it has not been at all developed, but frag-. 
ments of the ore obtained appear to be of excellent quality. 

Having thus briefly noticed these five localities, of which nothing 
further can at present be stated, 1 pass on to give a few additional 
particulars respecting the more important ores which form the remainder 
ofthe list. These are the Howse, Allan, Bygrove, and Fournier deposits, 


LTowse Iron Deposit.—This is one of a series of outcrops of iron ore, 
which occur at intervals, from the fourth lot of the first concession to 
the cighth and ninth lots of the fourth concession of Bedford. These 
have been known for a great number of years, and specimens of the ore 
were obtained by the surveyors, when laying out the township, upwards 
of sixty yeurs ago. But excepting the little work done on the Howse lot 
(lot four, concession one), during the years 1869 and 1870 (see Report — 
of Progress, 1870-71, p. 312), the deposits have, up to the present 
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= time, remained as they were originally found. The shipment of fifty shipment of 

__ tons of ore from the Howse deposit, in the year 1869, to Charlotte, N. Y., ages 

fas ‘far as I have been able to learn, was attended with satisfactory 

i results, at least as regarded the quality of the ore; but the long carriage 

a —seventeen miles—over sandy and very hilly country to Westport 

a Village, on the Rideau, before it could be shipped to. Kingston, On 

4 _ proved a decided obstacle to the encerprise. The ores, at the surface, aes 
are not as pure as many of those in South Sherbrooke, and are more 

mixed with rock matter; still this is in a great measure compensated for Advantage of 
by their nearness to the Kingston and Pembroke Railway. For it will be tne Ringel . 
a remembered that the very impure iron ores of the Chatfey mine, near New- hallway 

% - borough, on the Rideau, have been mined for years successfully, merely ce ‘% A 


in consequence of their being upon navigable waters, although the ore, 
acid, only averages about 50 per te 


besides containing 9°80 per cent. of titanic 
. cent. of metallic iron. a 
- . The Howse deposit is of an exceedingly 
it would be a difficult matter to draw any definite outline that might 
‘be said to represent the shape of the mass of ore. The greatest o 
is on the strike of the bed, namely, nearly north- ‘5 
and at one place the breadth appeared to be from. 
Through this last distance, however, there 
Beyond these facts, J can state nothing 


eat quantity of ore is Stratigraphi 
position, — 


Iprpeo > acler. 2 
irregular character, and Sets 


length, however, 
east and south-west, 
s fifteen to twenty paces. 
are several horses of rock. 
- _ respecting this deposit. That there is visible a gr 
undoubted, and as it can be mined in the cheapest manner, namely, by a 
“open cuttings, there seems no reason why it should not be profitably = ee 
and the adjoining beds of iron ore is Behe 


worked. The position of this 
if Lake, Crosby Lake and Pike Lake » 9 | 


‘almost immediately beneath the Wo 
hand of limestone, which is the south-eastern outcrop of the Bob’s Lake, Re 
‘ay River and Meyer’s Lake band, on the opposite side of a pynclinal . 
form. (See Report of Progress, 1873-74, p- 104). Consequently, these = 
yres are in the same stratigraphical position as those represented by 
Meyer’s Lake and Silver Lake deposits. This fact of the occurrence 
of outcrops of iron ore in the same stratigraphical position, on both sides 
of a synclinal form, is, I think, sufficient proof of the continuity of the 
¥ ore, not only in length but also in depth. The occurrence of strongly 
ust-coloured gneisses in many parts of the Bedford basin or synclinal, 
28 1 Bob’s and Potspoon Lakes, convinced me that this ferriferous 
orizon is brought, or almost brought, to the surface by undulations in ae 
eral places between the two divergent outcrops of ore. It also” : 
me highly improbable that the iron ore should have. inl y ou at ae 


as, 


‘ 


. 


ee 
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dy i 


; 120 | @EOLOGICAB SURVEY OF CANADA. 
eae been deposited to the limited extent seen along the two outcrops of the 
Sails same horizon of rock. , 
ae Secon across The accompanying section’ across the township of Bedford will make 


ow . . 


> y these points clearer : 
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Allan's Iron Ore Deposit.-This deposit of magnetite occurs on the | 
D twenty-seventh lot of the fourth concession of North Crosby. It is close _ 
rt _ to the town line of South Sherbrooke, and a little over half a mile south- 
aa _ eastward of the Fournier mine, Nothing whatever has been done heres 
+ sitfee the autumn of 1868, and the excavation then made by the Hon. 


¥ 
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W. Allan is filled with water and débris. The question, therefore, as 

to the extent of the deposit, yet remains undecided; but as the SUI- Extent of the 
face indications are promising, and the ore of good ‘nlite it is alto. torknown 
gether probable that mining might be carried on with profit for some 

me. The route to the Kingston and Pembroke Railway is the same 

as that from the Meyer's and Silver Lake deposits, viz.: via the Tay 

_ River and Bob’s Lake, and from the Alian deposit to the Tay River, the 

" distance is about two miles. For the purpose of reference and com- ; 
parison, [ append a partial analysis of this ore, taken from the table of Analysis, > 
: ecelyees, Report of Progress, 1873-74 :— se eke. 


Magnetic PAIRCHOATOM: Jekins4 joaleg ser . 90°14=metallic iron 65°27 
IPHOSPNOLIS Po hae dashes tsa anysltaeers -Ieieieie 0°07 
MLA ROHL Poa. Ths! inssibin, «Gee an oR 


ee cece 


The iron ore occurring on lot twenty-seven of the seventh concession 
North Crosby undoubtedly belongs to this horizon, but the distance 
D yetween the two outcrops is about two and three-quarter miles. a y 
_ Bygrove and Fournier Deposits. —Both of these deposits of magnetite ae 
ceur in the first concession of South Sherbrooke, and are in the same. 
horizon. The Bygrove mine, on the third lot, has remained unworked  Bygrove mine — 
not worked — 


ce the year 1869, when it was to some extent wor ked by Mr. George since 1869. 
ver, of pee ‘The Fournier deposit on the fourteenth e however, | 


s aft was a4 to the depth of one hundred and ten feet, and the ; 
mpany raised in all about 600 tons of good ore. At this depth, 


rT ee ee became er irregular and uncertain, and as the aed 
work 


Horigon of ot ’ 
thats a a aie distance from the Botipies mine, on the a mat : 
urteenth lot, the ferriferous belt passes beneath Farren’s Lake, in ‘ Beet 
second concession, its strike changing and coinciding with the 
of the lake. On its exit from the lake, at its western end, 
, zone again becomes clearly marked by the presence of iron, until 
a lot of the first concession we arrive at the “deposit of 
+ the Bygrove 1 mine. Specimens of ore from these two ae 
i ahbiee an equal percentage of metallic iron, the Fournier 
inalysis 59° 59 per cent., and the Bygrove 59°55 per cent,; |,» 


| sport in which pce pics were first a Chere ae 3 gett 


~~ 
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a rocks, 
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gress, 1871-72, p- 123), 1 further stated that the Bygrove aiid Poumule 

were free from titanium, and that it appeared extremely probable 

they would be found to Pans to beds “somewhat higher in the se 
than the titaniferous ores.” This supposition has since been clea 
proved. They have been found to lie in the highest iron-bearing hori 
and immediately below the highest band of crystalline limestone. — 
second, or underlying belt, is that on which are situated the Mey: 
and Silver Lake deposits, the ore from which, as we have seen, con 

from 64 to 65 per cent. of metallic iron, and invariably a small : 
centage of titanic acid; oye in the next or third ene 


a r 


lime. ‘ 

I have thus, I think, with some degree of certainty, succeeded in e 
lishing the existence of three distinct horizons of iron ore, each of ‘ 
Loarpee: some (apes characteristics by eter it may be ‘on ¥ 


step aaah and an isivalgblé aid to folars podhisrions repeal 
iron ores of the Laurentian rocks. 


v 


IV. 
Tut GroLoGicAL STRUCTURE OF THE REAR PORTION OF LANARK 
County. “ae 


In what I have here to state repesung the geology oF La 


and to their distribution eae, the country examined. d 
am convinced, that in the present imperfect state of our | 
ledge respecting the Laurentian rocks proper, and those which im 
diately follow or interpose between them and the lower Sil 


formation, any positive assertions as to the relative ages of a 


_ portion of those examined last season would be hazardous. 
Kinps or Rocks.—The rocks are of similar characters to mos’ 
previously examined and reported on. They may, however, 
sake of convenience in the present description, be grouped us follo 

[—Mica-Schist Group,—embracing mica-schists, calcareous | 8 
_ quartz slates, hornblende slates, imperfect gneisses or gee 
stones, and some sandy crystalline limestones. 
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c: I1.—Dolomite and Slate Group,—embracing ferriferous dolomites, glossy 
mica-schists, diorite and chlorite-schists, grey magnesian limestones 
upriferous), some white crystalline limestones and crystalline diorites. 
JIl.—Diorite and Hornblende-Schist Group,—embracing coarsely crys- 
‘talline diorites, fine-grained gneissoid diorites, diorite slates and horn- 
| plendic or pyroxenic schists, serpentine limestones, and beds of magnetic 
pyrites. 
IV.— Crystalline Limestone and Hornblende Rock Group, — embracing 
everal , varieties of crystalline limestone (apparently without serpentine), 

I ack, massive hornblende rock, hornblende-schist, and some diorites. 


43 
ie 
ae —Gneiss and Crystulline Limestone Group,—embracing micaceous and 


rs 


hornblendic gneisses, white crystalline limestones with serpentine and 
graphite, hornblende rock, some diorites and deposits of magnetite. 
ws sixth group, embracing coarse orthoclase gneisses, felsites, garnet- A sixth group — 
i erous gneisses, pyroxenites, crystalline limestones and white quartzo- Tosantvedee 
orthoclase rock, with large deposits of apatite, occupies the front portion oat 
¢ of Lanark County, but this has been fully described in previous Reports. 
‘The five foregoing groups of rocks occupy distinct and separate 


ositions in the country, but at present it is not known whether they 


+ 


parent one or more formations. They occur in the relation just: 
given, but in what stratigraphical order is uncertain. I can, however, 
distinguish amongst them, besides the Lower Laurentian of Sir W. E. 
DLogan, rocks which, in some respects, resemble those of the White and 
en Mountain series of New England, as described by Dr. Hunt, but 
res of demarcation between these and the first mentioned are anything 
clear. ‘These points, however, will be ag ain brought for: in the 
rc nurse of this Report. 

roceeding to describe the detailed characters and distribution 
ks in each group respectively, I would direct your attention to 

e@ ac mpanying section (see map), which* shows the succession in Section, R 
they were observed, on a line extending from the mica-schists. 
evant ‘township eastward through the townships of Dalhousie, 
rk and “Ramsay. The spaces left at the lines of contact between 
erent groups of rocks, are intended to denote the uncertainty 

s to their relative positions. — 

D 0 of. Section.—On the extreme west of this section, we have 
aL atone di; dipping at an angle varying from 10° to 45°. 
I an ¢ elevation of red gneiss (a) is the dolomite and 
fallow immediately by the diorite and hornblende- schist 
e limestones. Next in apperee succession is a 


“4 : 2 ’ 
Characters of 
the mica-schist 


country so generally observable in the areas occupied by the Laur 


finally becoming overlaid by the gneisses and otha limestones 07 
V. In this last group magnets iron ores occur at three diatigee 
horizons. 


I.—Mica-scuist Group. 


In the Report of Progress for 1872-73, pp. 157 and 158, I briel 
alluded to this group, stating that the distribution of the rotks cot 
posing it was being worked out in the townships of Levant ¢ a 
Blythfield, and hoping that in a succeeding Report something defim 
might be said concerning them. But after a careful examination of bo 
Palmerston and Levant, where they are most largely developed, I ha 


been unable to do much more than to collect some further facts res} 


ing their distribution in these townships, and to draw the lines whic 


_ may be said to represent their eastern and western boundaries. 


The series is particularly characterized by an abundance of mica, whi ich 
varies from large foliated plates of a silvery white colour to very s1 mall 
scales. The lowermost beds are grey quartz-schists with partings @ 
brownish mica, and with a few interstratified beds of impure sandy 1 n 
stone. Next in frequency are friable quartzose schists, and silvery-whi 


foliated mica-schists with clusters of coarse garnets. Amongst the es D 


last are several interstratified bands of sandy, white, and easily, disin te og 
rating crystalline limestone. es 
The whole of these schists and limestones constitute a belt averagi ng | 
about one and a half miles in breadth in the townships of Palmer ton 
and Levant. Their strike is in a north-easterly and ~<a 
direction, and their dip, which is steady to the eastward, 
from horizontal to an angle of 45°; this last dip occurring ee 
towards the summit of the series, or on the eastern ane of 
belt. In most of the schists garnets are abundant; but, 
have been unable to recognize in them the a, chia 
staurolite, so characteristic of the White Mountain. series. — 


the attitude of these schists in the townships named is worthy | of 1 noti 


Instead of the rounded ridges of rock and undulating character of th 


gneisses, we have in Palmerston, Levant and Blythtield, abrupt es s¢ 


“ments, ledges and steps of rock, much resembling the conditions obser 


on Lee ee limestones of Lower Silurian : Age. paid 


f AL ade 


4 
~! 
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he mica-schist group, but in what relation is unknown, there occurs Rae. 
onsiderable thickness of a brownish, sandy, crystalline limestone, B 
, ae 

led with white siliceous layers and patches. In this no stratification is | a 


Sbservable; but its general course can in most cases be made out, with 
a little care, by means of the siliceous fragments. Having thus given 4 
the general appearance and characters of the rocks forming this group, I 

1 now proceed with some local details. 

The silvery white mica-schists are largely developed to the westward pistribution of ar 
of Robinson’s Lake, in Levant township, on the government road leading ricecehit 5 an 
into Palmerston, and are here highly garnetiferous. The dip here Rice 
dom exceeds an angle of 45°, and is steady to the eastward. The out- er: 
ops of the strata form abrupt ledges or escarpments, down which the , ae 
ad winds, and some of which are fifty, eighty and even one hundred 4a 
t in height. The whole of the rocks are more or less rust-coloured 
their weathered surfaces, but are more particularly so at or towards 
base, and amongst the quartzose schists and slates. The strike 
n general is a very little east of north and west of south, and with oa 
- his course they extend south-westward through Levant into Pal- i 
erston, and cross the road leading up from McLaren’s Depot. Shanty. a 
eyond this point they are lost sight of, and appear to be cut off or : 
pt rupted by the great red gneiss area of the Crotch Lakes and the i 
| Mississippi River. (See map.) To the north-eastward in Levant, we ei 
again come upon an extension of the same belt, on the eighteenth lot, in 

e fourth concession. Here, there is a great development of the bril- - 
i nt, led foliated mica-schist, vee see Gal a a scattered hah 


a 


ock freshly fractured has a a ctaerinee or glistening os pearalios : 
ne e surface its colour is in general greyish-brown. On this lotitis ay 
) sre overlaid by a band of whitish-brown, sandy, crystalline lime- ‘a 
eer characterized by dake tite tines oes and bunches of 


pea to be lange. ‘On tho ast half of lot twenty, in the fourth concession 
t, the schists strike E. N. EK. and W.S.W. The strata here are 
ae cpa ashists and very goatee, whitish, calcareous schists 


A 


, on fatiee on ns the veer of Nanos on either : 


Vortl hi = in on ahs igi nace lot in 5 fourth a ae and A- 
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micaceous gneisses appear, striking E. N. E. to the north branch of the — 

River Clyde. In the bed of this stream, on lot twenty-two, there occurs” 

an outcrop of a greenish and pinkish crystalline limestone. 

Round Lake, Round Lake lies diagonally across the twenty-fourth lot. of the 
fourth concession of Levant, its north-eastern arid south-western ends) _ 

however, being respectively in a portion of lot twenty-five in the third, 

and lot twenty-three in the fifth concessions. The shores at the south 

western end, and along the whole north-western side of the lake, a 

occupied by grey micaceous and very quartzose gneisses, striking 

the north-eastward, and dipping at an angle of 6Q° to the south-east 

ward. On this strike the gneisses, followed by the coarse mica-schists, — 
Clyde Lake. continue through to Clyde Lake, situated on the boundary line betwee 
Levant and Blythfield, on the second concession line of the last town 

ship. The strike, however, on approaching Clyde Lake, becomes | 

more northerly, and even north-westerly, and there is every indication. 

of a general change in the course of the whole belt. But this fact yet, 

remains to be proved by future exploration in Blythfield.. I may heré 

mention that the section given by Sir W. E. Logan, in the Geology ¢ | 

Canada, 1863, p. 29, was made just five miles to the north-westward of | 

Ciyde Lake, namely, at the High Falls on the Madawaska, a tributary of 

~ the Ottawa. Sir William clearly states that here “the dip of the strata 

tia pretty constant in direction,’ and is “from twenty-five to forty-five | 

degrees east of north, varying from fifteen to thirteen degrees.” Thi 

» statement, taken in connection with what I have already said respecting 

parodies the chan’e in strike of the rocks at Clyde Lake, further supports the 
strike, probability that the whole group of rocks under description, on leaving 
Levant run north-westward through Blythfield, and cross the Mada 

waska some distance to the west of and below the rocks composing th 

section at the High Falls. Further, respecting this turn in the cours 

of the rocks, it is to be observed that as far to the north-eastward a 

Arnprior, at the mouth of the Madawaska, over twenty miles distant i 

a direct line from Clyde Lake, the same indications of a general turn ai 

visible, and bands of limestone, which, as far as this place, have had 

a constant strike to the north-eastward and dip to the south-eastwa | 

thence are trending north and north-westward, with dip to the east an¢ 
north-eastward. But on this most important point I shall speak 

greater length in a subsequent part of this Report. 

pesae comity The whole country occupied by the mica-schist group in Levant is of 
an exceedingly rough character. The greater part of it is still thickly 

timbered, and roads are few and far between. Hence the working out 


ann 


an ae 
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Betiogicin details was everywhere attended by much difficulty. Towards 

‘the south-western extremity of the belt, however, in thestownship of 

Palmerston, the country is better cleared, and the suecession of the strata succession of 
better seen. I shall, therefore, before dismissing this subject, give some Palmenvons 
‘further notes on the apparent sequence of the rocks on the road which ey 
“puns north-westward through this township, from McLaren's Depot ‘ 
‘Shanty near the Mississippi River. On this road, and on the sixteenth 
lot of the ninth concession of Palmerston, we come upon the sandy, 
gprownish and cherty limestone band, which marks the eastern boundary 
f the mica-schist group. This is undoubtedly a continuation of the 
“a band seen to the westward of Robinson’s and Joe’s Lakes in Levant. 
‘With this limestone in Palmerston, from the lot just mentioned to lot ghee 
‘number seventeen in the eighth concession, there is associated a very & 
large amount of pure, white-weathering orthoclase and quartz rock. This i 5 
‘occurs in great bedded masses, as well as in detached lenticular patches 
in In intimate connection with pele of a rocks are . aa 


the limestone. 


nde occurs in distinct crystals of a greenish colour, in a matrix of a 
‘eyish-white or pure white granular feldspar, which I take to be oligo- “ 
ase. The strike of these beds is to the N. E. or E. N. E., with south- iF 
astward dip at an angle of 45°. Further along the road, at a point: 
here Antoine’s Creek crosses it, on lot eighteen of the eighth concession, 
e rock ‘on either side is a similar speckled hornblende slate, strongly 
rust-colored, and with ee of small-scaled brownish mica. No lime- 
stone was observed here. A short distance beyond this again, on the 
ht or east side of the ka is a high escarpment of sandy, brown- 
reathering mica-schist, dipping at a very slight angle to the eastward, a 
nd having some impure beds of limestone interstratified with it. Such 
continue for a considerable distance as an escarpment along the 
ht of the road, while to the left, in a position beneath them, sandy 
line limestone and white orthoclase rock again come in. 
lot twenty-three of the eighth concession we have a similar 
lored series, and much of the rock is a micaceous quartz schist. 
also ‘there occurs a large area of a similarly coloured orthoclase 
, rock, which would appear to bound or limit in this direc- 
more schistose division of this group. Immediately to the — sf 
( tward of this rust-coloured orthoclase rock, in portions of _ nd 
1 venty-fourth, twenty-fifth and twenty-sixth lots, in the seventh and ers ae 
sions of Palmerston, the fine-grained, greyish-white gneisses — ORS 


seeing thickness, | tte are here ctigeotly on the strike _ 
or. 


Comparison 
between 
gneisses of 
Palmerston and 
schists on the 
Addington 
Road. 


_ Same agency which has changed a loose friable schist into a fir 
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of those we have previously described as occurring at Round and Clyde; 
Lakes in Levant, where they likewise form the western boundary of the } 
mica-schists and quartz slates. In Palmerston, however, they are much | 

more distinctly seen, and I was enabled to study them in greater detail. . 

On lot twenty-five, and a part of twenty-six, in the eighth conooaa 

these gneisses were the only rocks observed. Their weathered sur 

is of a light greyish or white colour, glistening in places from ‘hi 
presence of minutely divided mica. On fracture, they are seen to be : 
composed chiefly of finely granular, translucent quartz, together with , 
small scales of black mica, and a few garnets; grains of magnetite 

also abundant; and the occurrence of this mineral first led me to institu Q: 
a comparison between the micaceous gneisses of Palmerston, ant 

certain schists occurring on the Addington Road, in the townships: 
of Kaladar and Barrie, immediately above a great thickness of green slate | 
and diorite belonging to Division B. of the Hastings Series. In Kaladar 
and Barrie townships the slate everywhere contains disseminated 
crystals of magnetite, and is closely associated with a sandy micas 
schist, which often becomes a conglomerate. In this conglomerate the — 
pebbles are flattened and lengthened out along the plains of beddin 
and give a peculiar jagged aspect to the weathered surface of th 
rock, In Palmerston, we find similar rough-surfaced zones runnin 
through the fine-grained gneisses or sandstones. These I, at first sigh 
thought were due to the weathering out of siliceous or tremolitic laye 
in the rock, but on closer examination I found that they consist 
of detached lenticular fragments of quartz, distributed in clus 
along certain planes of bedding. The matrix in which these fragmen 
are embedded is further more micaceous than other portions of the rock 
and in some specimens of this nature, subsequently compared by m 
with the schist enclosing decided pebbles on the Addington Road, 

found that the former only differed from the latter in being firmer, an 
of finer texture. The matrix in both cases might correctly be called 
micaceous sandstone, and it is not unreasonable to suppose that th 


massive gneissoid rock, should also have considerably altered the con 
dition of the enclosed pebbles. Looking, then, at the jagged-weatherin 
schists in Palmerston in this light, I am strongly impressed with thei 
resemblance to a portion of the schists on the Addington Road, a 
think it extremely probable that the conglomerate is here also rep: 
sented in an altered form. This point, however, has such an importan 
bearing upon the position and sequence of the whole group of rocks, 
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hat I hesitate to do more at present than hint at the probability. I 
“may, however, state that should such prove to be the ease, it will place 
_ the whole mica-schist group in a position towards the summit of the 
diorite rock and green slate series of Division B, (Report of Progress, 
1866-69, p. 149) and beneath the grey cale-schists and impure lime- 
tones of Division C. of the Hastings series. 
_ Beyond these gneisses or micaceous sandstones in Palmerston, the 
measures could not be clearly made out. They, however, appear to con- 
‘sist of a repetition of strata similar to what have been already described, 
namely, sandy-weathering limestones, white quartzo-orthoclase rock, 
ica-schists, and micaceous quartzites. These extend throughout the 
whole country in Palmerston westward to Trout Lake. The general 
strike of the rocks is to the north-eastward, but the dip is at a much 
steeper angle than that heretofore described. ’ 
- To the westward of Trout Lake in South Canonto and Miller town- 
ships, a great gneiss area comes in, and forms the boundary of the 
+hists in this direction. The lowest zone of rock observed before coming 
~ to. this gneiss area, consists of dark greenish hornblende-schist, with 
layers and patches of yellowish-green epidote; but the relative position 
of this with regard to the mica-schist group has not been clearly made 
out* On the continuation of the mica-schist group to the south west- 
"ward, through Clarendon and Barrie, the mica-schists cease to be a 
- characteristic feature, but the associated sandy limestones become exten- 
; ely developed. This fact I have already alluded to in describing 
.e rocks occupying the Clarendon basin in the. Report of Beperts 
72-73, p. 1517 et seq. ! . 


a 


saat conclusion, I may state that, though varying much in- different 
‘ies, the mica-schist group (I.) may be recognized and traced from its 
sotto in Levant and Palmerston south-westward through | Clarendon, 
rrie and Kaladar, and thence westward through the southern portion 
Izevir to Bridgewater village, and Madoc township, in which latter 
alities it is largely, in fact almost wholly, represented by the schistose 
onglomerates ‘mentioned in my former Reports. The whole distance 


’ 


vards of sixty miles. 
od Ginetss Area or Belt (A.)—This belt of rock, as shown by the sec- 
ap), neat the mica-schist group (I.) from the dolomite and 
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the same constant dip to the south-east and east. But extended obser- - 
vations on its course for a number of miles, seem rather to show that its pre- 
sent position is due to an uplift or overturned elevation of an older gneiss 
series. This gneiss forms a ridge or mountainous belt of country (shown 
on the map) all the way from the Mississippi River, in Palmerston, to and 
beyond Joe's Lake, a lake situated on portions of lots thirteen, fourteen, 
fifteen and sixteen, in the fourth concession of Levant. The rock is a 
fine-grained granitic gneiss, composed largely of flesh-coloured feldspar | 
and greyish quartz, and differing in no respect from most of the gneisses 
heretofore described as Lower Laurentian. At Joe’s Lake, the country 
which it occupies is particularly hilly, almost as much so indeed as to for 
a serious obstacle to waggon travel on a road which has been construct 
across it. Northward of the lake, however, this. hilly tract becom 
depressed, and as the rock was not observed in the adjacent township of ' 
Darling, it must either disappear beneath overlying rocks, or, conformin 
to the N. W. bend just described as occurring in the mica-schist grouy 

run diagonally or north-westward with this group across the township — 
of Blythfield, The only other fact worth mentioning respecting thi 
gneiss belt, is the occurrence of red hematite, in places along. its 
eastern margin, and immediately beneath the ferriferous dolomites of the 
the next group in succession, This ore, however, has’ never yet beer 
found in anything like economic quantity. It occurs in layers and_ 
threads in a-zone of felspathic rock, which appears to have been at oné@ 
time broken up and re-cemented., The only localities in which 1 know 
of its occurrence are at Robinson’s Lake, and near a small sheet of water — 
known as Caldwell’s Lake, situated on lot number one in the eleventh 
and twelfth concessions of Levant. ] 


TI.—Dotomrre AND SLATE Group. 


Immediately following and resting upon the gneiss just described a 
the ferriferous dolomites of the dolomite and slate group. The rocks o 
this group, I may mention at the outset, are unlike any so far me 
with in the Lower Laurentian series. They correspond more in theif 
general characters with those constituting Division B of my Report on 
Hastings County, and resemble in many points portions of the Huronian. 
of Sir W. E. Logan, and of the rocks of the Eastern Townships. Being | 
aware, however, how little importance is to be attached to mere lithologica 
resemblances as determining in any way the age of a group of rocks, 1 de 
not mean to convey in this statement anything more than the fact the 
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General 
characters of 
aa es slates, ak urey magnesian Mavsnlonos all of as are Group II. 


re or less cupriferous, Subordinate to these are beds of diorite and 
orite schist, black chert or hornstone, and white crystalline limestone. 
hi limestone is clearly interstratitied with the slates in thin bands, and 
wise occurs Ove them in uousigeranle pictues. phhe ouowin 


= = 
Sequence of Rocks in the Dolomite and Slate Group, Levant. 
; :. : ESTIMATED THICKNESS, 
Brown and rust-colored dolomites, traversed by 
veins of quartz carrying sulphurets and car-— 
bonates of copper. 100 to 200 feet. 
Fine-grained, glossy-black, iron-stained slates, 
with nacreous lustre ; cleavage with bedding. 
3. Buff-weathering, greyish-white, crystalline lime- 
stone, evenly and thinly bedded.......... vi 
Slates similar to No. 2 ue 
. Crystalline limestone like 3....... Ae err tae Ca 
Slates like No. 2, graduating towards the summit 
into a diorite slate and schist ..... x 
7. Slates like the last, but with rust-colored sili- 
_ ceous beds . 
: Buff-weathering slaty limestone, with interstrati- 
_ fied layers of brownish dolomite 
Slates similar to the above, with thin beds of 
black chert 
10. Bluish-grey, buff-weathering, ae finely mica- 
ceous limestones, much contorted and tra- 
versed by a net-work of small veins of dolom- 
ite and quartz. Beds of pure dolomite are 
‘also interstratified. These bear a striking | 
resemblance to the calc-schists of . Madoc, 
eee - Tudor and Belmont. They are cupriferous... 100 to 300 “ 
eS e 4 Bands of diorite and white banded crystalline =~ 
: doubtful. 


| concealed by swamps -. aS AGU OIE 
ange @ area of crystalline diorite (group le 
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on the tenth and eleventh lots of the tenth concession of Palmersto( 
northward, through North Sherbrooke and Levant, to the twenty-secon s 
twenty-third, and twenty-fourth lots of the third concession — 
Darling. The breadth of the whole belt through Levant is about or 
mile, but on reaching the last named township, it appears to haveg 
greater spread. The most frequently recurring rocks, are the brox 
weathering dolomites, slates and diorites, and these are more or : 
cupriferous throughout their whole range. I shall now proceed to gi 
some local details respecting their characters and distribution. 
In Palmerston, immediately to the south of the gneiss belt (A), a : 
consequently in the same relative position as the rocks in Leva 
which a section has just been given, this group is represented 1 
dolomites, brown-weathering ferruginous and glossy slates, white an 
greyish crystalline limestone, and some speckled diorites. The whole 
these, however, are here very irregularly distributed, and as the country 
exceedingly broken and thickly wooded, little could be ascertained wi 
certainty respecting their sequence. One fact observed, however, 
worthy of note, namely, that in this locality, much of the dolomi. 
is of a pure white colour, and of so compact a texture, that it won! 
be valuable for ornamental and decorative purposes, if sufficiently larg 
blocks could be obtained.* Through North Sherbrooke to Robinson 
Lake, in Levant, the relative positions of the rocks remain the samé 
given in the foregoing section, and crystalline diorite invariably fowna 
their eastern boundary or limit. This last rock is well seen around } 
bridge over the Mississippi, on the sixteenth lot of the third concess 
of North Sherbrooke. It consists of a pretty uniform, granular mii 
ture of a greyish or blackish-green hornblende and white-weathering 
greyish feldspar. In places, however, its structure is granitoid, gi 
ing rise to a coarsely and irregularly blotched diorite, of ver 
striking appearance. Through North Sherbrooke, and a portion \« 
Levant, before coming to Robinson’s Lake, the condition of the count 
is such that no close investigation was possible, but the general cot . 


} 


A otal following note concerning a specimen of dolomite from Dalhousie is by Mr. Ch 
The specimen is finely crystalline, white where fresh fractured, but pale b upon : 

surfaces. Through it are dissemi Fea minute crystals of tremolite, ounaaoital pt of queria 

grains and layers of a greenish-grey translucent mineral, with a hardness of about 3, which proves 


pyrallolite. The material for analysis was separated as full possi acco 
minerals, and after drying at 100° seat — a rT ble from me “ 
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e belt is marked by frequent moss-covered ridges of the dolomite 

late. On Mr. Browning’s and Mr. Gallagher’s lots, six, seven and 
ht, in the seventh concession of Levant, however, a splendid op- 
unity is given for observing the succession of the rocks of this 
p: They commence on the western part of lots eight and 
en, with extensive developments of the ferruginous dolomites, and 
k glossy slates, both of which are more or less copper-bearing. 
bween these and the red gneiss belt (A), the land is depressed and 
pied by lengthened swamps, so that it is impossible to determine the 
acter of the rock that immediately adjoins the gneiss. The greatest 


elopment of the slate is met with on going eastward from the dolomites, 


id in this direction also, the slate becomes of a greenish colour and gradu- 
mperceptibly into a dioritic and chloritic schist. Towards the eastern 

or upper portion, buff-coloured, crystalline limestones come in, first 
1 beds of only a few feet, and then in much greater thickness. These I 
mined very minutely for fossils, but without success. Serpentine was 
observed, but I cannot state positively that it is entirely wanting. 
ill ascending, and towards the eastern portion of lot seven in the same 
ession, and through the centre of lot six, we have an extensive 
lopment of the bluish-grey, buff-weathering and finely micaceous 
stones (10 of section). These are undoubtedly a part of the 
mite and slate series, and are likewise, frequently cupriferous. 
nention this fact here, because it has an important bearing 
n the position and age of the whole group. The underlying dolomites 


lates, though possessing many characters in common with the rocks 


uting Division B. of the Hastings series, yet have sufficient, points 
rence to make it possible that they may belong to a distinct 
gether different series. But in the case of the grey limestones 
n entioned, their resemblance is so perfect, in every particular, to the 


gnesian limestones of Madoc and Belmont, which in these places | 


he diorites and green slates of B., (Hastings series) that I have 
on now in including them in this series. Consequently, this 

in Levant,and that observed in Madoc and Belmont, Hastings 
, may be considered as contemporancous, In another part of 
the deposits of copper ocewrring in these re cks in Levant will 


| to 5, but Imay mention here, that besides copper they also. 


+s also the case in the Madoc and Belmont series. On 
; mentioned in. Levant, namely, lots six ana seven of the 
sio: e grey limestones are everywhere associated with 


, which may either be true beds or injected masses, 
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These become more frequent and important as we approach the gre 
diorite area, which constitute our next mentioned group. The whog 
of the limestones have evidently been greatly disturbed. They F 
minutely corrugated, and are intersected in all directions. by a net-wo 
of siliceous and dolomitic veinlets, which weather in relief on the surf ce 
of the rock and give it a very striking appearance. The disturbance 
have almost entirely obliterated the planes of bedding, but the planes « 
jointing, which are at right angles to the former, are clearly seen. : 
On lot twelve of the fourth concession, we again come upon F 
northward extension of group II. Here the grey limestones and 
mites are well seen, but the slates, probably on account of their oc 
ring in depressions, are not represented at the surface. The w 
country to the south-eastward of this lot, namely, through lots Re | 


diorite are rarely met with in Levant. At the foot of Joe’s Lake, in 

western part of lot thirteen, in the third concession of Levant, we agai| 
have the ferruginous dolomites associated with slates and chloritic schi 
and traces of copper were everywhere met with here. Further northw 
on lots sixteen and seventeen of the second concession of Levant, the m 
schists are largely represented, striking a few degrees to the east of n 01 
with eastward dip atan angle of 45°, The surrounding country here is 8% 
thickly wooded that the other members of the series were notseen. Acros 
the eighteenth lot in the first and last concession of Levant, a large ban¢ 
a rusty-weathering dolomite runs north-eastward in a high ridge 
varying in width from fifty to one hundred yards. Here, the diorite 
again form the eastern boundary, the country occupied by them being 0 
a very rough and hilly character. Still to the northward of this 
these rocks run into the township of Darling, and are seen from f 
eighteenth lot of the first concession, to the twenty-third and twenty 
fourth lots of the third concession. On the first mentioned lot, 
the land of a Mr. Elliott, the dolomite is again cupriferous, but non 
of the veins seem to be of any importance. The diorites associat | 
with the dolomites in this locality present rather a streaked tha 


of a greyish feldspar. In the third concession of Darling, 
lots twenty-three and twenty-four, the dolomites still continue 
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vably extend eastward to the western extremity of White Lake, but White Lake, 
ish fires in this direction prevented me from ‘collecting any further de- 
ils respecting their distribution. I have already stated that the average 
~ breadth’ of this belt of rocks in Levant, is about one mile. In Darling, Breadth of belt. 
_ however, I find it difficult to draw any lines which may be said to repre- 
ent either its eastern or western boundary, as the rocks seem to be dis- 
ributed in a very irregular and confused manner over a large part of the 
ownship. Further exploration in this section, however, is needed, and 
until such is completed, little more can be said respecting the continua- 
tion of the rocks northward.” 

_ Inconclusion, respecting the dolomite and slate group (II)., I may state, 
t nat i in its course from Palmerston township to Darling, its uniformly 
straight northward beari ing is remarkable. Ttswestern outline is always 
well defined, while, on the other hand, its eastern one, bordering on the 

; diorites, is somewhat irregular. Its southward course from Palmerston 


re 


% would bring it into contact with the great gneiss area, which occupies 
the southern portion of this township and much of Oso (see map), but 
he contact was nowhere’ observed. There is little doubt existing in my — 
wn mind, that the green slates and dolomites, which stretch from 
south-western corner of -Barrie township southward along the 
ington Road, in Kaladar, are representatives of this group to the Suppised tee 


representatives — 
south 5 but by what windings, or in what way 4 connection is made. of cog ae kes 


; in Kalacar. ae 
tween them, it is impossible to determine: : ‘ 


If. —Dtortte AND HoRNBLENDE-SCHIST GROUP. 


he ‘term diorite i is generally understood to apply toa rock consisting gamers ‘ote 
hornblende and oligoclase, or albite, with little or no quartz. As” ti 
ght he peppered, however, there are almost infinite varities, due to 
1S ystalline texture, and in the relative proportions of the 
stituents 5 ‘and many varieties are found in the regions under con-— 
. Though it can hardly be said that the diorites in. this 
duate into rocks in which pyroxene is the chief constituent, yet — 
© is no doubt. that pyroxene frequently replaces the hornblende in  — 
vat in such a manner as to make it impossible to define the limits 
a or even to distinguish them without constant critical 
1 _ The pyroxeni¢ rocks: constitute, however, 4a very small 
rtion : pie group, which as shown on the accompanying map, 
large area in portions | of North Sherbrooke, Dalhousie, 
Kk, and Darling townships. Tt: aye be. eopeintee int supaivisi ‘ 


belts, as follows :— ; Soups 


> 


Distribution of 
the three 
members of 
Group III. 


Belt No. 1. 


ee Three varieties 
ie of diorite, 


136 GEOLOGICAL SURVEY OF CANADA. 
(1). Uniformly granular and speckled diorites. y 
(2). Coarse granitoid syenites and diorites. ; 
(3). Slaty and schistose diorites. B) 


The first belt constitues the extreme western portion of the group, ' 
and averages perhaps one-third of the whole. It extends from the © 
northern end of North Sherbrooke, through the north-western corner of 
Dalhousie, and south-eastern portion of Levant, into Darling township. ‘ 
The second belt forms the centre of the group, and forms a range of 7 
hills, stretching from a point a short distance to the southward’ of the 
Mississippi River, in North Sherbrooke, through Bathurst, in the ~ 
vicinity of the cluster of small lakes on the River Clyde, in the eighth 7 
and ninth concessions, and into the south-east corner of Levant. The 
third belt constitutes the remainder or eastern portion of the group, and 
occupies a large part of the centre of Dalhousie and the north-west and 
south-west corners of Lanark and Darling. The whole group extends t 
into the last named township, and covers a very large area, which has 
not yet been examined, . 

(1).— Uniformly granular and speckled Diorites.—The first or extreme 
western belt has been partially described in connection with the dolo 
mite and slate group (II.), with which it,is intimately connected. It em- 
braces at least three varieties of diorite, all of which graduate into one 
another without any apparent regularity. The first, and perhaps the 
most commonly recurring variety, is a uniform mixture of a dark 
coloured, granular hornblende, and greyish, white-weathering feldspar 
(oligoclase?), This combination produces the mottled or speckled-wea- 
thering diorite, to which I have several times alluded, in the preceding 
pages, as immediately following the dolomite and slate rocks in North 
Sherbrooke and Levant. Quartz occurs in it more frequently than in 
either of the two varieties yet to be described. Iron pyrites in irregular 
grains, is nearly always sparingly present, and mica is almost entirely 
wanting. The second variety differs from the first, chiefly in being more 
coarsely crystalline. The feldspar predominates and gives a greyish-white 
colour to the weathered surfaces of the rock, on which the crystalline 
hornblende is very conspicuous. Tron pyrites and some mica is nearly 
always present. This rock occupies a very large portion of the 
western third of the diorite area (see map) in Dalhousie and Levant, 
and more especially in the vicinity of the cluster of small lakes 
before alluded to, which ave formed by the Clyde River, in the eighth 
and ninth concessions of Bathurst. It graduates imperceptibly into 
the third variety of this sub-division, namely, that in which the: horn- 
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blende almost entirely supplants the feldspar. ‘he weathered surfaces 
e invariably some shade of dark grey or greenish-grey. No distinct 
| position can be assigned to it along the western belt of diorite rocks, 
“as it occurs almost everywhere in connection with that last described, 
though most frequently through the south-eastern quarter of Levant, 
d through a large portion of Darling. Iron pyrites in it is abundant 
‘finely disseminated grains, and on decomposition often gives a 
rong rust colour to the mass. Quartz is also generally present in 
fine grains. ue 
_ (2).—Coarse granitoid Syenites and Diorites——The central portion of 
‘the Diorite area is occupied by the coarse granitoid and syenitic varie- 
ties. These®are of special interest, as some of them seem to shew gra- 
| dations from a true diorite to a coarse hornblendic granite or syenite, 
nd closely associated with them occurs the first appearance of ser- 
| pentine limestone with weathered forms resembling Hozoon. The rela- porns 
on of these syenites, and syenitic diorites, to the rocks that imme- poste 2 
| diately precede and follow them is at present uncertain. Till quite 
ecently, I regarded them as exotic masses, or exposures of the infe- 
r ved gneiss series, possibly along the crown of an anticlinal in 
e Diorite group.. But subsequent and more extended exploration, and 
. further examination of a great number of rock specimens seems 
ather to shew that the diorites themselves pass by almost imperceptible 
radations into these coarse syenitic varieties. The first change in this aes 
direction is marked by the occurrence, in the ordinary diorite, of a flesh 
eoloured or red feldspar, scattered irregularly through the mass of 
th rock, in intimate association with the white-weathering feldspar 
oligoclase), but apparently not a triclinie feldspar. In this variety of 
iorite, a light yellowish-green epidote is also observed, and it continues 
haracterize the rock in all its stages. The association of two distinct 
sies of feldspar in the same rock is not uncommon. Von Cotta says, 
many syenites contain oligoclase, as well as orthoclase or microcline, 
, ‘ing up a transition into diorite, which latter is essentially nothing ' 
-syenite containing oligoclase instead of orthoclase. This trifling 


; of reddish orthoclase, a small quantivy of a triclinic © 
vreen mica and grey quartz.” As this reddish feldspar — 


a — \ 
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ineveases in amount, the triclinic feldspar diminishes, and the’ rock: 
assumes more and more the appearance of a Laurentian syenite. Not 
withstanding, a triclinic feldspar is seldom entirely wanting, and is oftem , 
observed to give its peculiar white, or greyish-white weathering charac 
ter to portions of the rock. I have already mentioned, that epidote is. 
present in the syenite, and both it and carbonate of lime were frequently’ 
observed coating’ portions of the rock. A short distance to the south. 
eastward of the Mississippi River, in North Sherbrooke, a coarse red _ 
syenitic rock, with epidote and small quantities of graphite, crosses the | 
third concession line, and extends northward across the river into Dak 
housie, whence it continues to a position to the north-west of the Poland | 
Post Cffice, situated on the twenty-third or twenty-fourth lot of the | 
OV 4 fourth concession, Between this lot and the town line of Levant, syenitic 
rocks are largely developed, and present endless diversities of character, 
south-westward from North Sherbrooke, they were followed across Oso | 
© township into Olden, where they are again extensively developed along | 
the line between these townships on lots nineteen, twenty and twent 
one of the first and eleventh concessions of both townships. 
Bes. perpentine I have already mentioned the occurrence of serpentine limeston 
in connection with these coarse syenites and diorites. It oceu 


in an irregular and disconnected manner along their eastern flan 

close to where the more slaty and schistose sub-division of the dic 
F rite group commences, The limestone is, for the most part, rath 
: coarsely crystalline, and is of a brilliant white colour; but there 
aa also portions of a slaty character, and in these the serpentine occurs i 
a layers marking the bedding, Other parts of the same band are of 
a finely granular character, weather brown or blackish, and are probabl 
a dolomitic. I would draw attention to the fact that the serpentine in thi 
a. band is seldom in a disseminated. granular form; and in this respect th 
band differs from others yet to be described, which occur in a high 
portion of the series, and which closely resemble the serpentine 
limestones of Grenville and its augmentation. It also somewha 


43 resembles a limestone brought from Cote St. Pierre, Petite Nation | 
= Seigniory, which is likewise associated with coarsely,crystalline an 
blotched diorites. It was only observed in two or three localitie 
‘ipa apparently in the same stratigraphical horizon. On the twenty-thi 
a and twenty-fourth lots of the third concession of Dalhousie, the serp 
ma tine occurs interlaminated with a finely granular and brown-weatherin 
ae crystalline limestone, which exhibits on its weathered surfaces, form 
SE Form, very much resembling Hozoon. Some of the most promising fragmen 

> ; ; 
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were sliced by Mr. Weston for microscopic examination ; but Principal 
- Dawson, to whom they were submitted, could only detect some very 
Patios forms, which he thought might be Eozoon. A similar limestone 
with serpentine was noted, crossing the twenty-sixth and twenty-_ 
seventh lots, on the line between the first and second concessions of — 
- Dalhousie; but in this no Hozoon structure was observed. — I, however, 
a up a loose fragment of limestone on one of the last mentioned 
lots, which, after being digested in a weak bath of acid, displayed this 
structure in a very marked manner. In Darling township, this band 
has not been found in place, but numerous large fragments of limestone 
containing a light yellowish-green serpentine, were observed in connec- ar: 
tion with some of the diorites. Beet 
(3). —Slaty and schistose Diorites.—The third sub-division of Group Ta 
occupies the whole eastern side of the area through Dalhousie, Lanark, 
and Darling, immediately bordering upon the limestones of Group IV. 
Init, the rocks are for the greater part slaty or schistose, but are 
~ occasionally massive. Their prevailing colour on weathering is a 
_ brownish-green, but on fracture they are black, greyish, or dark green. 
* they are all traversed by joints at right angles to the strike of the “in 
strata, and in parts of the mass, the joints occur so close together, that = ‘ 
4 the rock may almost be said to have a slaty cleavage. One varietyof Kir 
. - these schistose diorites is wor thy of special notice. Tt consists of a 
friable or easily disintegrating blackish-green schist, containing an 
admixture of feldspar and carbonate of lime. The feldspar occurs in 
: bE: 7 erystals or grains of a red colour, arranged in clusters or aggregations 
- through the mass; and on the weathered surfaces, these present a great, 
vari ty of forms. The slaty portions of the rock may correctly be 
a called pee slate. This is very fine-grained, and graduates into a@ = 
, with: transverse jointing. “Associated with the slaty © 
a lac, aid. towards the extreme eastern border of the diorite area, ek 
its of magnetic pyrites occur in one or two places in Dalhousie. The Magnetic. x % 
ribution of these rocks (2) is shown on the map accompanying this a 
oe Tt has, however, been mentioned that they constitute the eastern 
of the area occupied by the diorites of Group III, and that on 
outh-eastward course from Dalhousie, they either thin out, or are : 
by the limestones of Group IV.; as through Oso, anda part of Os 
these limestones are seen in immediate contact with the coarse 


iovites ae syenites, which, in Dalhousie, occupy the centre 
Mae pe. ee pe ee bast ano and slaty as 


a 
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limestones and the syenitic diorites, is remarkable; and as it seems 
improbable that in so short a distance as that from Dalhousie to this 
portion of Oso these rocks should entirely thin out, there must be 
either a fault or an uncomformity between Groups III. and IV. 


f 

JV.—Limesronr AND HoRNBLENDE Rock Group. 
Immediately following these diorites, and at the base interstratified ; 
with them, is a great volume of crystalline limestone and hornblende H 


rocks. This is simply the north-castward extension of the White Lake 
and Bolton Creek, and Upper Sharbot, Playfairville and Lanark bands 
of limestone which are mentioned in my last report (Report of Progress, 
1873-74, page 104). ‘These bands formerly considered as distinct, have 
since been proved to represent merely separate portions of one outcrop ; 
; Sharbot Lake, consequently they will henceforth be described together, as the Sharbot 
ee hanes Lake, Playfairville and Lanark limestone band. Considering the import- 
; ance of this limestone, and that it differs both in general character and in 
appearance, as well as in many minor details, from any of the bands yet 
met with, I have placed it, with its associated rocks, in a distinct group. 
The area it occupies is number four on the map accompanying this 
report. It will at once be noticed that its distribution presents more the 
appearance of a great undulating sheet, than that of the single outcrop 
or upturned edge of a band. If the former, then, it must be referred to 
a more recent and unconformable system of rocks than that upon which 
it rests, but if the latter, it must represent an outcrop that is extended 
in undulations beyond the limits of its true horizon. The greatest width 
occupied by this group is from seven to eight miles in Dalhousie and 
Lanark, and, with one exception, the limestones are seen throughout; _ 
this exception is a comparatively narrow strip occupied by. a belt of 
hornblende slate rock. This great breadth of limestone, however, is 
seon to lessen rapidly both to the north-eastward in Ramsay and to the 
~south-westward in South Sherbrooke and Oso townships; and this fact, 
I think, renders the basin or shallow trough form of the deposits 
more probable. It may appear strange that this basin form should 
not have been at once observed by the successive dips of the strata 
on approaching the eastern and western limits of the area; but when it 
is stated that the strata are as often inverted or overturned as otherwise, 
and that it is only towards the central portion of the area that opposite 
dips denoting undulations occur, the difficulty of arriving at any positive 
conclusions respecting the true position of the rocks will at once be 
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recognized. Leaving this, then, as yet an open question, I shall 


_ proceed to give the general characters of the rocks constituting the General 
characters 


group. They are as follows, in what appears to be the ascending Group IV. 


| order :— ; 
1. Highly crystalline, striped or banded limestone, thinly and evenly Banded a ; 


limestone. 


> 


3 bedded, showing alternate white and bluish-grey colours, and varying 


i 


- in texture from coarsely crystalline to very fine grained.* Much of this 
| __ limestone might be correctly termed flaggy. In it the stratification is 
3 everywhere most distinctly marked by the light and greyish bands, and 
a : in this respect, as well as in the very few minerals it contains, it differs tg 

"from the limestones which constitute a part of the succeeding gneiss ae 
E and limestone group. The only minerals observed were tremolite, iron 

pyrites, and graphite, the last being always finely disseminated through 


: the rock, Towards its junction with the diorite rocks last described, = 
‘there are several thick bands of a blotched crystalline diorite, apparently ae 


interstratified with it, but whether these are truly interstratified masses, 
or merely outcrops or protrusions of the underlying diorites, is un- a 

— certain. Towards the summit the limestone is less crystalline, and o 
| iform greyish colour, when it much resembles portions of 


“assumes a unifor 

the grey cale-shists of the Hastings series. 

Re Brown-weathering, crystalline, magnesian limestone, abounding Dolomite 

in tremolite.+ On fresh fracture the rock varies from a pure white to tremolite. — 
a flesh-red colour, and is of a rather coarsely granular texture. The re. 

 tremolite occurs in interstratified layers or beds, which weather out in 

strong relief, and give the whole mass a very rugged appearance. This 
imilar to some seen along the north shore of Hog Lake, 


phite, (the cau 
ere more than half an inch in le 
,d a little tremolite in micro t } c 
the grey and white layers. The material for the following analyses was freed as carefully as 
ible from impurities, and dried at 100°C: c 


Grey Layer. White Layer. R 
15. Carbonate of lime.......... 77°39 90°38 , ? 
oes \ «  magnesia.....+ 20°57 8°32 be) aes te 
eat ¢ “ eae te opera, ‘Bl icy 
ee ha te Graphite .... 66s ee eee es 16 rhe 8 ‘+ 
peta; Insoluble... ..seerseer sere 126 90 ae . 
Et) ? 100716 10011 . 4 ee 


Reign ‘i nis dofomite, from the twenty-second lot of the eighth range of Lanark, has heen ; 
ona eae Tt Sef separated as ist 38 possible from tremolite, and after drying at 100° eae 


Carbonate of lime ....-- 


rie 
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south of Madoc, and to others in Clarendon and Palmerston townships. 
In Lanark County it is confined to one particular horizon, and appears 
to occupy a position immediately at the summit of the banded or 
striped limestones. 

Hornblendic (3.) Black hornblende rock, slate and schist, of the following distinet 


rocks, mee 
varieties : 


a. Massive, black and finely white-speckled hornblendie rock, con- 


, taining greyish-white feldspar in a minutely divided state. 
. The whole rock is finely granular, and much resembles a 
trap. 


b. Black and greenish hornblende slate and schist, with partings of 
brownish mica, and sometimes holding garnets in abundance. 

c. Coarse and finely crystalline masses of green and greyish-green 
hornblende rock, containing small quantities of whitish feldspar, 
pink or white calcite, iron pyrites and quartz. This rock, by 
the addition of a greater amount of white feldspar, passes into 
a coarse diorite. 

a. Fibrous or columnar hornblende rock, of a greyish-black colour 


and finely speckled character. This splits into long splintery 
fragments. 


These four varieties of hornblende rock form a belt of considerable 
thickness immediately above the rugged weathering magnesian lime- 
stones (2) last described, through the whole of Lanark County, and have — 
interstratified with them a few subordinate bands of white crystalline 
limestone. A greyish-white feldspar is generally present in a finely 
divided state, and this gives a whitish, speekled appearance, to the 
weathered rock, This feldspar is probably either albite or oligoglase, 
but it occurs in such minute grains that it is almost impossible to 
separate a sufficient quantity of it for analysis. In the fibrous varieties, 
ae the crystals of hornblende lie roughly parallel to one another, and 

: there is a larger admixture of white feldspar. I was struck with 
the resemblance of this last variety of hornblende rock to the fibrous 
diorites of Elzevir and Madoc, which form a part of division B. of 
my Report on Hastings County, (Report of Progress 1866-69, page 
149) the only difference between the two being in the colour of the 
hornblende, which in the latter localities is greenish, instead of grey 


or black. 
cesded (4.) Striped and banded crystalline limestones, similar in character to 
eer to | those forming the apparent base of (1.) They have interstratified with — 
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them rust-coloured hornblende schists, which constitute fahlbands,* 
da few beds of a feldspathic character. This zone of limestone may 
a repetition of (1), but occupies a separate and distinct area. : 
_ The sub-divisions 1, 2, 3, 4 of Group IV., will now be considered in snb-divisions of > 
greater detail. eerie , 
(1,) Striped or Banded Limestones—These are the lowest rocks of vee 
| the group. They immediately succeed the schistose sub-division of the fhapcers os 


: ] the banded 
iorite mee IIl., ata Breath number of points eu in Dalhousic and limestones. 


that found in the underlying pee The banded structure already 
luded to is generally very uniform and regular, but in places 


» wavy. ‘The rock splits readily in the direction of these bands, 

and affords flag-stones of large size. Towards its upper portion the Flas-stones. 
Ss tratification is not so evident, and the limestone is more uniformly | 
white , and crystalline. In its distribution it is affected by so many 
‘undulations that it is difficult to seleet a portion which will, with 
ry degree of accuracy, represent its approximate thickness. But 
from close measurements taken at several points, where the’ band 
denly assumes a. vertical attitude and greatly narrows in surface 

| eye ‘cannot estimate its thickness at less than from 5,600 to a 
000 feet. This thickness, however, would of course be considerably 
ced should any sharp folds repeating the strata be hereafter detected 
in this locality. The position where these measurements were made is 
lose to the line between the townships of Lanark and Ramsay, in the 
ec nd concession of the first-named township, and from lots twenty- 
to twenty-five inclusive. This portion of country, as may be seen 
ee to the map, lies between Indian Creek, a tributary of — 
“3 Lake, on the nort th-westward, @nd another small creek, also a_ 
y of the same lake, but un-named, to the south-eastward. Indian 
forms a natural dividing line between the limestones and a series’ 
| of f underlying gneisses, schists and slates, while the smaller creek to the 
ith-eastward likewise separates the former from the overlying, brown- 
poe limestone (2). Across the whole of this area the a 
vertical, but remain so only for a limited distance in the vortical strata, mo 
i oF Baines. which is here very nearly apa and west. From Ris i whe 


e J ‘d 
Pal a 


= 


y, according 0 Aioravians) gneiss, is gh a eee ae coy are also found ’ 


Resemblance to 
the Ainprior 


_ Marble. 


° 


Abrupt change _ 
_ of strike and 


dip in Darling. 


. in the township of MacNab, on the Ottawa River. Sir W. E. Logan, 


_ the north-eastward. This north-eastward dip is pretty constant alon 
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this position they pass eastward through Ramsay, and follow the general 
course of Indian Creek, on the south side, towards the Mississippi River,’ 
where they are lost sight of beneath the Lower Silurian limestones, 
Through Ramsay the dip varies from 45° to vertical, but the thickness: 
apparently remains about the same as that already given. When the 
banded structure becomes corrugated or wavy, the limestone much 
resembles the Arnprior marble. The limestone at Arnprior a 
to a band which is largely developed at the mouth of the Madawaska, 


in describing it in the “Geology of Canada, 1863,” page 823, says:— 
“In MacNab, on the Ottawa, there is a great extent of crystalline 
limestone, which is coloured of a bluish-grey, from an admixture 
plumbago. This colour is irregularly distributed, some portions bein 
nearly black, and others almost white, so that the rock often presen 
a striped or barred appearance. In many cases, however, the b 
are very much corrugated, and sections of it exhibit curious comp 
cated patterns like the grain of certain wood; the white, bluish-gre 
and black colors, being arranged so as to give very pleasing effects. 
This limestone also contains, according to Sir William, a little tr 
molite, I give this quotation for the purpose of comparison, as it 
very probable that the Lanark and Ramsay banded limestone, a 
the Arnprior striped, wavy and corrugated limestones, are both par 
of the same great band. This fact, however, cannot be determined 
actual observation, owing to the intervention of the uncomformable. 
Lower Silurian rocks, which occupy the country from Ramsay to withi 
a short distance of Arnprior. From the last outcrop of limestones im 
Ramsay, to Arnprior, the distance in a direct north line, is betwee 
twelve and thirteen miles. From Arnprior, they extend north-westwar 
along the Ottawa River for some distance, and dip at a slight angle 


the western side of the Ottawa River, through Horton and Ross; bu 
in this direction, there occurs a great change in the strike of the rock 
from that existing in the Counties of Frontenac and Lanark, This h 
already been noted in Levant, (page 126) from which it will be see 
that it affects a great thickness of strata. But to return to Lanar 
County, westward from Indian Creek, the northern boundary of lim 
stones extends to the township of Darling, which it enters about lo 
one or two in the ninth concession. Here, the strike suddenly change 
from westerly to south and south-westerly, and the dip abruptly fro 
vertical to angles of from 30° to 45°, ‘So very abrupt is this change i 
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E thn course of the rocks, that they appear at first sight to abut or run 
against the diorite hills of Darling township, which belong to Group III. 
Krom this position they extend south-westward through Lanark and 
alhousie in numerous undulations, and cover a very large part of both 
wnships. In the seventh concession of Lanark, about three and a 
ulf miles westward from where they were first measured, they have a 
readth of three miles and a half. Still furtherin this direction , on the 
line between Lanark and Dalhousie, another measurement showed them 
to. occupy a width of. four miles; while in the fourth concession of 
Dalhousie, they were found in undulations over a transverse measure- 
nt of three and a half miles. These measurements prove the 
mestones to be of great thickness, and, I think, support the estimate 
lready given. Further to the south-westward, on the line between 
- Dalhousie and North Sherbrooke, the band narrows to one mile and a 
half. This is caused by the protrusion of a mass of red syenite, or 
enitic gneiss, which occupies a pear-shaped area in the south-eastern syeniticeneiss. 
uarter of the last named township (see map). The band encircles this 
boss, or dome ‘of. gneiss, from which the limestones appear to have been 
smoved by denudation. On the north-western side of it, in North 
Sherbrooke, the limestones gradually thin out toward the third and 
cond concessions, and are finally lost sight of. The dip, however, 
' where last observed, was very slight, and to the south-eastward. A line 
of elevation, marked either by a broad, low anticlinal, or by protr usions: 
blotched and coarsely crystalline diorite, extends from the mass of. Coarsely crystals 
line diorite. 
‘syenite, north-eastward through the centre » of the limestone in Dal- 
ie hea Danark. 


Barber’s Lake. 
EB ., Praia: of. water situated in jets three a re in the ete 
sion of Dalhousie. In this locality they are very coarsely 
alline, and are composed chiefly of large masses of a greyish-blick 
blende,-.and.a white-weathering feldspar; mica and iron pyrites 
also. generally present. — Further northward, in the eighth con- 
n, they. are not so coarsely erystalline. They are’ also. ‘seen 
ian Pisblesipp. ar vee, at its. Sp i in seth sixth and 
0 thward eel ‘shia sion sami donk oceur sively? i the Maier ee 
p Watson's Corners in. Dalhousie and Hopetown, in Lanark | ia and 
in texture from: coarsely i een to” 
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fine-grained. Lastly, they were observed in the vicinity of two small 
lakes in Lanark township, the first on the line between the seventh and 
eighth concessions, and on the twenty-second and twenty-third lots, and 
the second on the line between the sixth and seventh concessions On- 
lots number twenty-four. Their further northward extension — would | 
carry them into the diorite region of Darling township. ; 
In conclusion, respecting the striped or banded limestones (1), 1 may 
state, that they again occur in a south-westward direction from North 
stones, couth-  Sherbr ooke, in Oso and Olden townships, and immediately to the south-- 
Be Brooks. Seen ward of Cross Lake in Kennebec, also on the Addington Road in Kaladar, - 
i ashort distance above the boundary line of Sheffield. Between these posi- | 
tions, however, there occur some intervals in which no limestone was 
observed. The distance from the exposures on the Addington Road in 
Kaladar to Arnprior on the Ottawa, is, as nearly as possible, seventy 
miles in a direct line. "a 
(2.) Brown-weathering Tremolitic Dolomite-—These ieee or black- 
ish-weathering dolomites immediately overlie the banded limestones. 
Their general characters have. already been given on page 141, where — 
they are stated to be especially characterized by the abundance of: 
. _ tremolite they contain, and by their very rugged or jagged surfaces on 
~ pistribution of Weathering. I now wish to add some details respecting their distribu- 
et lime tion. The band or belt was closely measured at the same favorable point 
os. in Lanark as was chosen for the measurement of the banded limestones. 
The rocks are here in a nearly vertical attitude, and are well exposed 
i along the line between the second and third concessions on lot twenty-— 
E stimated thick- ONC. From this measurement I estimate the thickness of the band 
ea _ to be from 1,000 to 1,600 feet. From its position on lot twenty-one, it 
4 extends eastward through lots twenty-one, twenty and nineteen of the 
second concession of Lanark, to the “Floating Bridge” over Taylors’ Lake, 

_ whence it runs north-eastward through Ramsay. Through this town- ) 
ship, the dip of the rocks continues steep, but their outcrop is often con- 
cealed by swamps. Consequently they do not form so marked a feature 
as in Lanark and Dalhousie, where they are exposed over wide areas. — 
It will be an interesting point to investigate whether or not this zone of 
dolomite is represented at or around Arnprior, as, should such prove o ’ 
be the case, we might be assured that the limestones of Janark 
Renew Counties were. parts of the same bic eae ee 


iti is ae “ay ie by. the change i in atrike feesetock to th de 
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half of the Mant y iret lot on the third, and eastern part of twenty in 
Z a ‘the fourth concession, they abruptly strike to the southward, with P 
? an eastward dip varying in inclination from 10° to 20°. This ereat Low angle ofdip, 
| lessening of the angle of dip causes the band to be much spread out, Bi! 
_ and it continues to form a conspicuous series of ridges to the south- : 
westward through Lanark and Dalhousie. On lots eighteen in the — 
ae eighth and ninth concessions of Lanark, a short distance to the north- Ce 
om _ ward of Mud Lake, it is very extensively developed, and presents the ‘ae 
bee q appearance of a series of rough jagged-weathering escarpments. At the 
_ village of Middleville, on the sixteenth lots of the fifth and sixth conces- 
ee sions, it forms a well marked ridge, which runs in an east and west 
| direction, the rock dipping at an angle of 45° to the southward. From 
_ this position the course south-westward is marked by a series of swamps 
which extend to the Clyde River and Hopetown Road. On this road, 
- however, through the eastern part of lot eleven in the eleventh and 
western part of lot twelve in the tenth concessions, they are again 
seen in great thickness. The stratification of the dolomite here is MOSst Wellmarked — 
- distinctly marked by thin layers, or by thicker beds of white-weathering Mae as 
tremolite. The stratadip at angles of from 15° to 45° to the eastward. 
From this point they continue to run south-westward, in the direction Pak: 
shown on the map, through the eleventh and twelfth concessionsof Lanark, . 
and first, second and third concessions of Dalhousie ; forming throughout a a 
ia 3 prominent ridge, or series of ridges. In places, particularly on the sixth 
a and seventh lots of the first and second concessions of Dalhousie} the bed- 
ding is very slightly inclined, often approaching the horizontal, and the 
band is spread over an area of considerable extent. Further in this direc- fn 
_ tion it reaches the U bend in the Mississippi River, on lots three in the fourth t 
z and fifth concessions, beyond which its further course through Dalhousie 
is concealed by heavy drift. It is, however, again extensively developed Heavy drift, 
to the southward of the pr otrusion of syenite in North Sherbrooke, and. *y 
0 cupies a large pértion of the eleventh and. twelfth concessions of South 
4 _ Sherbrooke. The dip here is at a much steeper angle than through 9 hs 
eS Da colada and phere occur several: Vaca of the mah lime- . u 


zsh ener than passes into the hosting of Oso, where its 
has been already pointed out in a former report (Report of 
1873-74, p. 105). The following farther details respecting its 
may, - however, be now given. On the twentieth lot of the : 
ession of Oso, the property of Mr. Davis, just at the line of — pels 
a overlying hor nblende | ish pe ‘Ahes rugged- ree 


- 
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a tugged weather weathering character of the dolomite is particularly well shown. 
ete wenstie The strike here is north-eastward, and the dip south-eastward < 45°. 
owns Cals . From this point the dolomites extend transversely to their strike, 
ight north-westward to the rear of the twenty-fifth lot in the sixth con- 
cession, where they are bounded by an elevated area of syenitic diorite, 
or that variety of diorite in which a red feldspar (probably orthoclase) 
is largely intermixed. The dolomite here is nearly two miles wide, a 
and throughout the dip is to the south-eastward, at an angle of 45°. 
There are, however, frequent alternations of thinly-bedded, banded 
limestones, which makes it probable that both bands are again and 
again repeated in sharp undulations. There are also interstratified 
bands of a white orthoclase rock or gneiss, which were not efi 
met with in connection with the dolomite. The immediate junction of 
the dolomite with the syenitic forms of diorite, without the interven-— 
tion of the schistose and slaty sub-division of the diorite group (III. ), 
is a fact to be specially noted, as it seems improbable that in so short a 
distance as that from Dalhousie to this position in Oso,. these latter 
rocks should so completely thin out. Bolton’s Creek flows through the 
twenty-third lot of the sixth concession of Oso, and its further course 
south-westward is correctly laid down on the map which accompanies — 


_ this report. This course may be said to represent as closely as possible 
the junction of the limestone and diorite rocks through the greater part 
of Oso. Towards the twentieth lot of the second at aes however, 


and Olden, where iss are chiefly syenitic. In this direction, and for a ee 
considerable distance into Olden, the syenitic rocks are the only ones pt 
seen, and they appear to graduate into syenitic gneisses. : 
The south-eastward limit of the dolomite extends from Davis's 8 lot, 
P twenty i in the sixth concession of Oso, south-westward to the neighbour 3 
hood of the Narrows of Sharbot or Sharbard Lake, and is seen again in ; 
_ this direction on the long promontory on the western side of the same lake, 
on lots fourteen of the eighth and ninth concessions of Olden. Beyond | 
this point there must be a great break, as the limestones and dolomites. do 
not appear to reach the Godfrey Road, which runs through the centre) | 
of Olden, about five miles to the west of the: promontory alluded to. On | 
this road, however, a great series of speckled hornblende slates and 
schists, with some diorites, are met with, striking almost north and 
south, with slight dip eastward. These may represent the slaty 
schistose sub-division of the diorite group, But this point will b 
understood #4 reference to os Bain dh 7 ae Ack add thee 


REPORT BY MR. HENRY G. VENNOR. 149 


jagged-weathering band of dolomite is extensively developed on the 
road to and around Arden village, in Kennebec, south of Cross Lake, and ee 
thence south-westward to the Addington Road in Kaladar, a short distance 
north of the boundary-line of Sheffield. Further notes on its occurrence 
in these positions will be given in a future report. oe 
(@.)—Hornblende Rock, Slate and Schist—These immediately succeed + 
and overlie the jagged-weathering dolomites. Their general characters Hornblendie a's 
have already been given on page 142, where they have been shown to con- canoreuel 
stitute four varieties. These varieties seldom occur together, but some- i os 
times one, sometimes another of them marks the course of the belt. In 
Ramsay, they are well represented, both to the northward and south- 
ward of Indian Creek, on the greater part of its course through the town- F 
ship. The chief variety here is the very black massive, sometimes finely “is 
; speckled, hornblende rock, which, however, in some places graduates into _ aga 
~ hornblende slate and schist. On lots nineteen and twenty of the second ace 
and third concessions, these slates and schists form a well marked belt x 
or ridge. They are in part ercenish- -coloured, and resemble diorite slate, 
but the more schistose por tions are of a greyish-black colour. Garnets Ben: 
occasionally characterize one or more divisions of the rock, and by wea- are 
thering i in relief give the surface of the beds a singular tubercled appear- ai? 
ance. The rocks of this sub-division are much more extensively deve- ‘= 
_& loped to the south-westward of Ramsay in Lanark, Dalhousie, Bathurst “aa 
a and South Sherbrooke townships. ‘ 
On lots sixteen and seventeen in the eighth, and seventeen in the ninth 
concession of Lanark, they are seen to immediately overlie the jagged- a 
weathering tremolitic dolomite. Here, they are largely greenish slates e. 
of a very fine and glossy texture which dip at a slight angle to the south- oe 
eastward. Above these are several bands of the coarsely crystalline, 
greenish-grey | hornblende rock, with a little white-weathering feldspar, e. 
and calcite in cavities. 
On, lots. fifteen and sixteen in the seventh concession of Lanark, the * 7 
‘coarsely crystalline, and the fibrous varieties are e represented. The fibrous Fibronsiers Fa 
presents everywhere a remarkable appearance, owing to its ten- Shorties” oa 
to break into. columns, or long splinter-like fragments, ¢ one blowof be 
hammer often being sufficient to detach a mass from three to five feet 


Ae The resemblance: of these fibrous hornblende rocks to the colum- 


ver 


r er slates. ereare of the ‘iilags of Mid- 
‘the thirteenth and fourteenth lots of the fifth and sixth , 
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concessions of Lanark township, the hornblende rocks are again well 
seen; but here the chief rock is the black massive variety. At the Clyde — 
River, and on the sixth, seventh, eighth and ninth lots of the second con- 
cession of Lanark, there is another large development of these rocks, and’ 
they are again seen to rest immediately upon the jagged-weathering — 
tremolitic domolite. From this point to their position in rear of Play- — 
fairville in Bathurst, they preserve much the same characters as have 
been already noted. 

On lots one and two of the eighth and ninth concessions of Dalhousie, 4 
and in the adjacent portion of the twelfth concession of Bathurst, nearly 
the whole of the varieties of hornblende rock are represented, and their 
strike would appear to carry them against the protrusion of syenite, 
which has been previously described. They are next extensively met 
with in the centre and towards the western portion of the eleventh con- 
cession of South Sherbrooke, where the rock is a speckled garnetiferous 
hornblende slate, with transverse jointing, and of a deep rust-colour. 
From this position south-westward to the “ Narrows” of Sharbot Lake i in 
Oso, the rock is of the same rust-colour, and forms a particularly pro- 
minent and well-marked belt. At several points in Oso, its contact with 
both the underlying and overlying limestones was well seen, and, from a 
number of measurements made, I estimate its thickness at not less than 

2,000 feet. 

_ Above this belt of hornblende rock and slate (3) is another of lime- 
stone and dolomite (4) similar to the dolomite (2) and the banded 

and striped limestone (1) already described. This has been referred — 
to in previous reports as the Sharbot, Playfairville and Lanark band, 
but-as it is only separated from the lower one by the comparatively 
narrow belt of hornblendic strata, there is no reason why both bands 
should not be considered as parts of one group. The upper band i is 
largely developed throughout the whole of the eleventh concessions of 
South Sherbrooke and of Bathurst. Its banded structure is beautifully 
‘marked at and around Playfairville on the Mississippi, and at Lanark % 
village in Lanark township, in both of which places it would furnish a 
very desirable stone for ornamental purposes or building. The Dal- x 
housie iron mine is situated towards the base of this limestone, and not 4 
far to the rear of Playfairville. From Lanark village, north-eastwé 
the limestone extends along what is known as the Rosetta and piles 4 
Road, in the course of which it passes through Ramsay township, whe | 4 
however, its banded character j is not so 0 marked, In both Lanark “e . 


au 


yan 
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4 Ramsay townships it is immediately followed by the gneiss of the gneiss oye 3% 
and limestone group (V.) yet to be described, and approachin g this gneiss, ‘ ES 
it frequently becomes interstratified with subordinate masses of red feld- 
He spathic rock. It may be noted here that the deposit of hematite in 
~ : MacNab township, near Arnprior, occurs in a similar striped and banded ; og 
_ limestone.* 


V.—GneEiss AND CRYSTALLINE LIMESTONE GROUP. 


In the rocks constituting this group the dip is pretty uniform, and Pia 
a constant in direction, and the respective belts have distinctive characters, ; 
aa by which they may be followed for considerable distances. They imme- Position of rocks 
| diately follow, and apparently overlie the banded limestones, tremo- aig 
a litic dolomites and hornblende rocks of Group IV.; but whether they 
- really do so is, of course, dependent upon the correctness of the in- 


 terpretation of the very complicated arrangement of these rocks, ~ 
| Group V. is a very wide-spread one, and what I have to state at pre- ia 
_ sent refers more especially to the distribution of its lower portion, Lower portion 
or that which occupies the front third of Lanark County. This em- ects 
| braces the three uppermost of the bands of limestone mentioned in — : 
' my last report (Report of Progress, 1873-74, p. 104)—namely, the ~ a 
_ Lower Sharbot Lake, Maberly and Bennett's Lake band (3), the Crow | gr 
- Lake, Rock Lake and Silver Lake band (4), the Bob’s Lake, Tay River ee 
a ‘and Meyers’ Lake band (5); as well as the other small and still higher 7 
—-— band of limestone mentioned in the Report of Progress, 1872-73, p. 160, _ a? 
_ —namely, the Farren’s Lake band (6). These limestones, ‘along with . 
the associated gneisses, occupy a belt of from ten to twelve miles in - ae 
width, which immediately borders upon the south-eastern boundary of 
é Group IV., through the whole south-eastern part of Lanark County. 
a ‘To this group belong ‘the bands of serpentine limestone, the more a 
4 “important of the iron ore and plumbago deposits, and towards its i 
summit the great beds and veins of apatite—the three last minerals being 
bably indicative of the presence of both animal and vegetable life Minerals = < 
ring the period of deposition. This, though important, is but one organic life, 
a8 gained, and we have yet to determine the position which these OCIS” as 
. Se tu: xy in relation to other portions of the Laurentian system, and to the 2 
Ca: onian or other pre-Silurian formations. pabdtasae 


detailed characters of the rocks of Group V. are best seen in the — 


‘ “f 


iy 


~ 


ration has shown that the sub-division (3) represents the upper portion of Group 
verturned anticlinal fold, and‘ consequently that the limestone (4) isa repetition of — "dis 
~~ oe ‘ : 2 . wor 
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¥ Good exposures south-eastern half of Oso, southern three-quarters afaonth Shanbhag . 
Group V. and western half of Bathurst townships, beyond which they are con- 
: cealed, first by deep drift and then by the Lower Silurian strata | n 
Drummond and Beckwith. In Lanark and Ramsay, however, a portion 

of their north-western outcrop is further exposed for a short distance ; 

but this again becomes covered on approaching the line of the Brockville 

and Renfrew railroad, through the eastern portion of this last town- — 

ship. They appear to occur in the following ascending order :— 


SURFACE MEASUREMENT, * 
; Ft Angle of Dip. 
1, Red orthoclase gneiss, and hornblendic strata, the, latter i 
showing transitions into diorite i 3,900 40° to 60° 
2, White and highly crystalline serpentine limestone of — r 
the Maberly and Bennet’s Lake band, divided into two 
or more beds by interstratified hornblendic gneisses. 
In the limestone the serpentine is abundantly dissem- 
inated in lumps and irregular grains; chrysotile in 
veins, and graphite in scales, are nearly always present. 2,600 40° to 60° 
3. Hornblendic gneiss, apparently containing two species 
of feldspar, and showing transitions into gneissoid and 
granitoid diorites; containing also a great deal of 
epidote in grains or layers, and in places crystals, 
and irregular grains of magnetite. The transition 
forms of rock are of endless variety. In this division 
there are some unimportant bands of a sandy crystal- 
line limestone; these occur irregularly, and are not 
marked by serpentine. .......... 0.0.00 ccceeu sees 
4.,A white-weathering rock, composed very largely 
of a white feldspar (oligoclase 2), quartz, and a 
dark-greenish black hornblende. The hornblende 
occurs in finely disseminated crystals, marking the 
stratification, and in aggregations, streaks and patches 


=” 
a - 


hon Ars aia ks. 


(1,500 4 


_ Tusty orthoclase and quartz rock. This constitutes the 
Crow Lake, Rock Lake and Silver Lake band of lime- 


* Surface measurement is here given, rather than the usual. estimate of thickness of | 


rock masses ; as in a region in which th ta are. Q antic ; 
such an estithste would probably greatly ihareece tbe tras theta goo eae. 
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stone. (Report of Progress, 1873-74, p. 104.) Serpen- Ft. 
__ tine was not observed in it . 2,600 
_ 6, A great body of red and dark coloured harifhlepic 
gneiss, and hornblende rock or diorite,—as yet but 
imperfectly investigated. Towards its summit it be- 
comes interstratified with small bands of crystalline 
limestone, and some large deposits of magnetic iron ore. 
_ 7. A very coarsely crystalline white limestone, containing 
: mica, graphite and chondrodite, interstratified with 
coloured quartzites, and dark hornblendic bands of 
rock, This is the Bobs’ Lake, Tay River and Meyers’ 
Lake band, which immediately overlies the second fer- 
riferous horizon. (Loc. cit.)...... meses ented ieneistte 24000 
8. Red granitic and dark hornblendic RUGINSE Gaaserisrdele . 2,600 
9. A small band of white highly crystalline limestone of 
much the same character as the preceding, and seldom 
exceeding two chains in width. This is the Farren’s 
E. or Sherbrooke Lake band. (Loe, cit.,p. 106.) ........ 60-100 
s 10. Hornblendic strata, with deposits of magnetite, and red 


Angle of Dip. 
60° 


Ce a ed 


7,900 45° to 60° 


45° to 80° 
45° to 80° 


ee: 


» 


60° to 80° 


M4 OVEHOCIARE QNEISSER) co vie 31; 5 fo. - alo siatolethis elev stele sole ds 80° 


11. Red orthoclase gneiss, in which the stratification is 
d clearly marked. Towards its summit it becomes thin- 
bedded and fissile, and has interstratified with it beds 
- of a pure flesh-coloured calcite, in which black spinel 
occurs rather abundantly, This mineral also is found 
in the crystalline limestones of northern New York, 
where in many places the rocks strongly resemble 

those of North Burgess and Bathurst .............--3,000-5,000 80° to 40° 


ection, the dip oti ae to the’ sbittiloddt lal ae although the 
acters of some of the rocks in two or more of the belts are alike, there 
) be sufficient grounds for assuming that the foregoing’ section 
resents a ‘sequence of the rocks in ascending order. This 
further strengthened by what has’ been already stated on 

ng the three distinct horizons of’ iron ore which occur 

_ apparently: stratigraphically’ dis 

hand, ‘the statement made by Sir 
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in the Report of Progress, 1853 to 1856, page 8, when referrin 
generally to the Laurentian strata, may still be applied to the rocksi¢ 
this group. Sir William says :—“Itis scarcely possible to know, fron 
mere local inspection, whether any mass of the limestone in one par i 
equivalent to a certain mass in another. They all resemble one anothes 
more or less, lithologically, and although masses are met with, running 
for considerable distances rudely parallel to one another, it is not ye 
certainly known whether the calcareous strata are confined to one grouyj 
often repeated by sharp undulations, or whether, as is probable, there ari 
several groups separated from one another by Bihan masses of gneiss.” | 
In the township of South Sherbrooke, the whole of the rocks of Grou; 
Y., as given in the foregoing section, are represented. A high belt od 
country to the north of the Fall River and Maberly village, is occupiee 
by the red gneiss and associated hornblendic strata 1. Immediatel 
along the course of the same river, and a short distance to the north of i 
are the spotted serpentine lebstabite 2. These could not be distinguishee 
from the limestones of Grenville, on the Ottawa. They abound in vein! 
of chrysotile, and the surface of the mass presents a very rugged appe 


This mineral, however, does not in general mark the stratification of th 
limestone, and no forms comparable to Hozoon were observed. 
limestone has a very different appearance from the serpentine lime 
stones described on page 138, as occurring in the diorite and hornblendi 
schist of Group IIT, in- Dalhousie, where forms resembling Hozoon were 
detected in a number of instances. Both limestones, however, are clos 
associated with crystalline diorites. South of the Fall River, 
extending towards Silver Lake, we have’ the hornblendic gneisses 
gneissoid diorites, and white-weathering gneisses 3 and 4, characteri 
in many places by disseminated grains and crystals of magnetite, ana 
towards their summit holding interstratified masses of crystall 
TAR Slit and ieee belonging). to the lowest irony ore horizoni 


third volume of gneiss (6), extending southward to vaiteue a few chains 
the Tay River. The Meyers’ Lake and Silver Lake deposits of iron ore 
are near the summit of this gneiss, and constitute the second ferriferc 
horizon, followed successively by the remaining members of the g 

(7-11). These have been referred to in an early part of the prese 


report, and in previously published reports, when speaking of the distri 
bution of the iron horizons, 
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Bathurst, the only portion of Group V. that is clearly seen is that Batnurst, 
ding and below the Silver Lake band of limestone; the higher mem- 
being either concealed by a flat cultivated country, by swamps, or 
e horizontal sandstones of the Potsdam formation. In Drummond, Drummond. 
reater part of the township is covered by the Lower Silurian sand- 
nes and limestones, but the lowest gneisses of Group V. occur in its 
eme north-western corner, and chiefly between the Clyde and Missis- 
Rivers. In Lanark township, the lowest gneisses (1) are exten- Lanark. 
y met with immediately to the eastward of Lanark village, whence 
continue to form prominent hills in a north-eastward direction, and 


eisses (1) are suddenly deflected from their north-easterly course to an 
and west one, and are carried by this turn into Ramsay town- Ramsay. 
hip, where, on lots eleven and twelve in the second concession, they are 
n well developed. From this position they resume their north-east- 
course, and were traced up to lots fourteen and fifteen in the fifth 
sixth concessions of Ramsay. On this part of their distribution, 
mely, from the second to the sixth concession, the rocks form a hilly 
id unfertile belt of country, known by the name of the “ Wolf wolf Grove. 
ove,” which extends also north-eastward to the Almonte Road on lot 
teen in the seventh concession. ‘The width of this belt of gneiss wiath of achat 
) through Ramsay was measured in several places, and found to aver- 
we one mile. I believe it very ptobable, however, that it occurs as an 
er-turned anticlinal, the dip being constant to the south-eastward ; 
if so, then the limestones and hornblende rocks of Group IV. 
occur in a trough or synclinal form. Immediately overlying 
eiss of 1, to the south-eastward through Lanark and Ramsay, we 
e serpentine limestones of 2, and hornblendic gneisses of 3. The Serpentine 
rpentine limestones were first met with south of a small lake in the — 
ehth lot of the ninth concession of Lanark, whence they were traced 
t e centre of the ninth lots in the same, and in the tenth concession. 
syond this position they were lost sight of under heavy drift; but in Ram- 
the ninth lot of the second concession, limestone was again found, 
g ina beautiful amber-coloured serpentine. This is undoubtedly 
tinuation of the same band (2), as it occurs in the same position 
: ly to the red gneiss i From the ninth lot of Ramsay, serpentine 
ontinues to.the front of lot thirteen in the seventh concession, 
is distance (four-and-a-half miles) being parallel to 
‘it of the gneiss 1. It is underlaid by a very 


Hornblendiec 
gneiss, 1,800 
feet thick, 


Thin band of 
limestone. 


Epidotic 
hornblende 
schist, 


~ Bathurst, and South Sherbrooke. It is not characterized by serpenti 
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black massive hornblendic gneiss, from which, however, it is sep 
ated by “one or two minor bands of a deep rust-colour. Benes 
this black hornblendic gneiss, which has a thickness estimated at 1£ 
feet, there occurs another small band of limestone which seldom excéeé 
thirty feet in thickness, and was only observed through Ramsay ; its sm 
dimensions, however, probably have caused it to be overlooked in Lana: 


From the position of the serpentine limestone (2) on the Fall Ri ' 
in South Sherbrooke, to the position in which it was last seer 

the thirteenth lot of the seventh concession of Ramsay, the distam 
is about twenty-nine and a half miles, and along this whole cou 
it is closely followed by the hornblendie gneiss and dioritie rocks 
3. These last, however, become of a somewhat different char. et 
and appéarance in their north-eastward distribution through Lanai 
and Ramsay, which is caused by a diminution of the feldspar, a 
the entire absence of the epidote. Consequently, in the two to 
ships just named, the rocks of 3 are chiefly dark (almost blaél 
fine-grained, hornblendic gneisses, which towards their upper 
tions graduate into black or brownish-black hornblende slate. 
the other hand, in a westward direction from South Sherbrook 
these same hornblende rocks (3), associated with serpentine 
stone (2), become very largely characterized by a yellowish-gree 
epidote, and graduate into a rock which may be correctly tem 
an epidotic hornblende schist. This fact is interesting as it illm 
trates how local changes may entirely alter the general charg 
and appearance of a band of rock, and to such an extent 
it would, without stratigraphical evidence, hardly be recognized as ti 
same. Through the south-eastern quarter of Lanark the measures &@ 
much concealed by swamps and heavy drifts of sand, and it was foun 
difficult to determine with certainty which of the divisions of Group 
above 3 were represented. The dark hornblendic gneisses of this q 
division, however, are very largely displayed immediately to the sou 
eastward of the serpentine limestones (2) in the ninth and tenth 
cessions—namely, through lots five, six and seven in the former, 
six, seven, eight and nine in the latter. Beyond these lots to the soutl 
eastward, the whole country falls off in low ground towards the valley 
the Mississippi River in Drummond. township, where, in the immediat 
vicinity of the river, are great areas of submerged lands, which exter 
along the town line of Lanark in a westerly direction to within a s 
distance of Lanark village, Beyond this river, and to the southwa 
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veer concessions eleven and twelve of Ae nat the: 5 auiddle of 


The Bee are all Beit of the Ridges of 
; hornblendic gneisses, and the valleys in some instances would fee 
w to be occupied by crystalline limestones; but how these last ~ 
Elated to those belonging to divisions 5, 6,7 and 9, of Group V.,; i 
t at present venture to say. Towards the south-eastern quarter 
three, | in the twelfth concession of Lanark, is the limit in this 
ion of the dark hornblendie pepelenes They are olloved by an 
Serpentine” 
‘of a boat yellow or amber colour, which was ae teeny ce eas 
with through the adjoining lot—namely, three in the first con- 
on of Ramsay, where the serpentine was particularly abundant, and 
aces was clearly interstratified in the limestone. Here an one 
had been made in the band for stone for the supply of a lime kiln 
> by, and Thad a good opportunity of examining a great number of. 
and freshly-blasted masses of the rock. These showed a great 
; sity in the arrangement of the serpentine. In some parts the. 
al occurred entirely as disseminated grains through a pure white 
accharoidal carbonate of lime. In others it was distributed in 
or patches from the size of an ordinary bullet to that of a 
sized cannon ball. Again, the serpentine was interstratified 
limestone, and formed a rock of striking beauty. Some forms 
ling Eozoon were observed in this limestone, but most of them Forms i 
nm so large a scale that, upon breaking the rock into pieces, the Hozoon. 
ents containing the supposed structure hardly sufficed to give | 
of any definite arrangement of the mineral. I, however, sent a 
i containing the best of these to Dr. Harrington, for chem- 
d microscopic examination. The distance of this outcrop of ser- 
‘4 pene from that already described as occurring on lot. 
1 the second concession, is about two miles and a quarter, 
: ean is likewise the distance between the limestones of» 
ons 2 and 5, in South Sherbrooke, it. might, be inferred. that, 
ntit limestone ‘through lot three in the first concession 
ald the same. stratigraphical position as 5 in South — 


sat 5 I in ‘South Pherhroclses is ahs Crow. Lake, ai 


ino, while that in aaa as we Yee just i< 
. Further, in Ramsay 
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there are indications of a north-westward dip in the limestones on 1 
three, which would suggest the possibility of a synclinal form betweg 
them and the outcrop on the ninth lot of the second concession. Thi 
however, I found it impossible to determine, owing to the covered cone 
tion of the country north-eastward through Ramsay ; while in a sout) 
westward direction from lot three in the twelfth concession of Lanar 
the course of the limestone carries it under the swamps of the Miss 
It was, however, traced through Ramsay to the side I 
between lots five and six.of the third concession, where it is still upw 
of two, miles distant from the northern outcrop of serpentine lim 
stone. Beyond this outcrop of serpentine limestone, in lots one a 
two of the first and second concessions, and lots two and three in t 
third and fourth concessions of Ramsay, red gneiss surmounte 
by bands of very rusty hornblende rock have an extensive spread, " 
latter keeping pretty much along the course of the road to Carlton Plac 
from the first to the fourth concessions. Several deep rust-coloured be 
of rock were observed in a number of localities through the southen 
part or front of Ramsay, and it is possible that these may mark the cour 
of one or more of the ferriferous horizons of South Sherbrooke ; bu 
am not aware of any trustworthy discoveries of iron ore having as jy 
been made. 

From the middle of the eighth concession of Ramsay and eastwa 
the horizontal members of the Lower Silurian conceal the further distr: 
tion of the rocks of Group V. 


sippi River. 


The Geological Horizon of Eozoon. 


In the section through North Burgess, given on page 111 of the 
present Report, I have shown the position in which the Specimens 0} 
Hozoon were found. It will be observed that they occur immediately 
at the base of a band of crystalline limestone which lies beneath 
greater part of the Burgess apatite-bearing series. This position 
very similar to that in which the fossil occurs in Grenville, and 
both places it is associated with pyroxenic strata and serpentine. More 
recently again, Hozoon has been found to occur in the township ) 
Dalhousie in a serpentine and graphitic limestone associated with the 
dioritic and: hornblendic rocks of Group IIL. and not far-removed fron 
the base of the Lanark limestones of Group IV. How these last 
however, are related to the Burgess limestones, we cannot at prese 
state with any degree of certainty. ) | 
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GoLp, Copper, GALENA, AND PLUMBAGO. 


Tn the second and third divisions or sub-sections of the present Report, 
sion has been made to the apatite deposits, and to the occurrence of 
agnetite in the region examined. The following remarks, however, 
late to such economic minerals as are not so frequently met with in this 
ion, and which, consequently, are second in importance ; namely, 
ld, copper, galena and plumbago. But before mentioning these 
ish to record the occurrence of apatite in a new location which has New apatite 
ently come under my notice. This is on lot two in the twelfth con- paren 
ssion of Bedford, and between the waters of Buck Lake and Devil 
e. The greater part, perhaps, of this lot, is occupied by the waters 
Buck Lake, but in the western half of the lot, a hill or ridge of reddish 
oclase gneiss, with garnets, occupies a small area. In this a very 
autiful, greenish-blue, translucent apatite occurs as a bed. It is , 
ymarkably free from impurities, such as calcite and mica, and — 
although specimens have not yet been analysed, I am convinced, from 
is appearance, that it is of a very superior quality. Its position 
precisely the same as that of the Black Lake deposits in North 
argess, on the long promontory which forms portions of lots 
teen, twenty and twenty-one, in the sixth concession. In both 
nces there is an underlying and overlying band of white crystal- 
limestone, and garnets characterize the intervening gneiss. The 
wike of the gneiss on lot two in Bedford is to the north-eastward, 
ith south-eastward dip, at the comparatively slight angle of 20-30°. 
th this strike and dip it extends south-westward into Loughborough, 
ere it forms the whole of the long strip of land which divides the 
. from the western arm of Buck Lake. On this lake the position 
, two adjacent bands of limestone is definitely marked by the two 
or bays of the lake. Apatite occurs in a number of localities in 
-omontory, all of which are beyond a doubt in the same horizon as 
. 40 which we have referred in Bedford. It is an interesting and 
+t point to note in this connection, that the Buck Lake deposits 
ye in a position corresponding to those on the south-eastern _ 
jcon Lake, in the first lot of the seventeenth and eighteenth 
of Bedford, between which positions a synclinal form exists. 
between these deposits of apatite is close upon five miles, 
aid to represent the widest part of the trough. From 
positions, the apatite-bearing rocks converge in a south: — 


¥ 


_ Bedded 
character of 
apatite deposits. 


_Monial copper ore. At the Richardson gold mine, on lot eighte 
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westward direction,.until in Loughborough, and towards the souther 
extremity of Buck Lake, they are only one mile apart. This is 
other strong point in confirmation of the bedded character of these de 
its, and as the occurrences of the mineral are frequent along these | 
of outcrop, it is not unnatural to conclude that there must be a nes 
continuous zone or layer of the mineral throughout the horizon fro ¢ 
side of the synclinal to the other. Now as it happens that the opposi 
dips are here at a small angle, it follows that this layer, if I may 80. 
it, could be reached at a comparatively slight depth at many p 
_ between Opiniconand Buck Lakes. The truth of this conjecture mis ; 
easily be tested, and with no great outlay, by a series of borings along 
the town line of Bedford. It is impossible to state what would be th 
result, but Iam very favourably impressed with the idea, and think itt 
would be well worth a trial, in the manner suggested, by any one inter: 
ested in the development of the apatite deposits. : J 
et 


Gold and Copper.—Copper ores and gold are intimately associated il 


the localities to which we have now to refer, and consequently may by 
considered together. .They occur, invariably in beds and veins whic 
are connected with a belt or group of rocks, referable to the Hastin 
series and its equivalent, Group IT. of the foregoing report. In Belmont 
at the extreme north-western extremity of Deer Lake, on the lan¢ 
portions of lots thirty-one and thirty-two of the first concession, 1 he 
yellow. sulphuret. of copper occurs in lumps, strings and veins, in t r 
green slates and grey magnesian limestones of the Hastings series, { 
in no one place in sufficient quantity to be profitably worked. Gold 
also was found by analysis in some of these ores, but only in traces. | 


. In Lake township, where the diorites, green slates, dolomites 


mica slates, are very extensively developed, copper ore occurs in a . 
great number of localities, and with it gold is always. intimate’ ly 
associated. In Tudor, it occurs in a chloritic schist, associated with 1 hol 
speckled diorites of an abrupt ridge which crosses the Hastings Road.a 
short distance to the north of the River Jordan, and which is well 
known as the “ Hole in the Wall.” It also occurs in small quanti > in 
the bands of greenstone which are interstratified with the grey 
stones in this township. In Madoc the occurrences of copper. ores, 
numerous, and we find besides the ordinary yellow sulphuret, the 
egated or purple copper ore, and. the rarer tetrahedvite or grey. an i. 


_ the fifth concession, both the yellow and purple ores of 


associated with the greenstone which occupies the west 


rs 
; rellow sulphuret of copper was disseminated. At the Empire mine at 

adoc village, and close to the new Hpiscopal Church, tetrahedrite was 
ound irregularly distributed through 4 very siliceous brown. weathering: 
dolomite, and was both auriferous and argentiferous, some of the analyses 
indicating large percentages of both gold and silver. (See Report 
866-69, pp. 168 et seq.) 

In Marmora, copper ore was found in traces in a number of localities 


erry Rocks,” and here it was associated with mispickel which is highly 
auriferous, but contains little silver. 

In Elzevir, in the vicinity of Bridgewater, copper ore again occurs iN gyeir, 
number of places, and also gold in small quantity. In Kaladar, in the Malden ad a 
eighbourhood of Flinton village, the green diorites and slates are tra- 

oY ersed by numerous veins of milky white quartz, and these in a number 
~ of instances carry the yellow sulphuret of copper. In Barrie, along the 
\ddington Road, in similar green diorites and slates, copper ore occurs in 
great many localities, but in inconsiderable quantity, i 

m the south-eastern corner of the township of Palmerston, a rather patmerston, en 

portant vein, carrying a large proportion of copper pyrites, was met “Bas 

th on the west half of lot two in the ninth concession. It is closely 

ociated with dark-greenish hornblende rocks, and some glossy and — 
usty mica slates, and the gangue is largely composed of translucent 

artz, which appears to be divided into layers by intervening strings of 

- ivon and copper pyrites. Calcite also occurs abundantly in bunches and 
layers. I was informed by Mr. Oliver, of Perth, who is interested in this 
on, that gold was found by analysis to be present in sufficient 
ity for profitable extraction, No analyses of the ore have yet been 
e in the Survey laboratory. tye i 

~ In Levant, veins holding copper ore were at one time worked in @ Levant. — 
“number of localities, and considerable interest was directed to this town- 
; while the mining continued. On lot six, in the seventh concession, 
oceurs in layers associated with thin seams of chlorite and 
1 quartz layers vary from one quarter of an inch to three or 
in thickness, and are separated by the seams of chlorite ; both 
nd the quartz contain sulphuret of copper. These together 
zone or belt, averaging, perhaps, four feet in thickness, 


lho, 


‘ 


Darling, 


Marmora, 


Lead ore, 


162 GEOLOGICAL SURVEY OF CANADA. 


which has been traced for a few hundred yards in a north and south 
direction, On this belt, in the lot just referred to, a shaft has been sunk ;_ 
butit did not result in developing anything of importance. Copper again 
occurs on lot eight in the seventh concession, in a fine-gr ained, bluish-grey_ 5 
magnesian limestone. The ore is distributed in bunches on aggregations — 
of sulphurets with quartz in nests, and is also scatter ed in a very irregu- 
lat manner along the course of the band. Iron pyrites is intimately | 
mixed with the copper ore. It is again found on Mr. Browning’s pro-— 
perty, lots five and six, in the seventh concession, where it occurs in a 


grey and very siliceous magnesian limestone. Here several openings 


‘were at one time made, and a considerable quantity of copper ore” 


obtained, most of which, however, was extracted from within a few feet 
of the surface. 

From the lots just mentioned, the cupriferous belt runs in a northerlys 
direction through Levant to the foot of Joe’s Lake, on lot thirteen in the ~ 
fourth concession, where it again contains traces of the ore. The rocks” 
here are drab dolomites and green chloritic slates. Still further north-” 
ward, these rocks pass into the township of Darling, on lot eighteen in” 
the first concession, where, on Mr. Elliott’s farm, copper ore is again 
associated with brownish dolomites and blotched diorites. In Darling” 
copper ore occurs in innumerable localities in rocks of similar characters, 
but nowhere, so far as known, in remunerative quantities. It is my 
impression that throughout the whole of this region the ore occurs in too 
irregular and scattered a form to ever permit of its being extracted with 
profit. 


Native copper was found in one instance by myself in a quartz vein, 
enclosed in a band of diorite, in the township of Marmora. The metal 
occurred in the form of brilliant plates or scales on the surfaces of 
series of joints in the quartz which run transversely to the stratifica- 
tion of the enclosing and adjacent rocks. These scales of native copper 
could easily be detached from the quartz with the point of a penknife, 
and beaten out into very thin plates. 

Galena.—The mining of this ore of lead in HKastern Ontario, up to 
the present date, has not been attended with favourable results, and, as in 
the case of the apatite deposits, I have now to report an almost entire — 
suspension of mining operations. That failure has been largely due, | 
in many instances, to the very improvident manner in which mining 
has been carried on, there can be no manner of doubt; but it must be 
added, that in a number of instances, galena-bearing lodes, which, on 
their first discovery, and even for a considerable time afterwards, were 
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of the greatest promise, have since proved, under systematic mining, to 
e of little value, and have consequently been abandoned. Such was the 
ase with the ‘““Ramsay Lead Mine,” in Ramsay township, Lanark Ramsay mine. ; < 
4 ounty ; the Bedford galena lodes; many of those in Loughborough and ves 
Lansdowne, in Frontenac; as also those in Tudor and Lake townships 
n Hastings, and Methuen in Peterborough County. Arrangements, 
__ however, are again in progress for the re-opening of the extensive snbeds 
- lode at the Frontenac mine, on the south half of lot sixteen, in the ninth 
; concession of Loughborough township, and, from what I can learn, work 
= ill shortly be commenced. In another locality in Lansdowne, work is 
_ at present progressing on a lode which runs parallel to that at the Fron- 
nac mine just referred to; but not having visited this, I am not in pos- 
session of particulars respecting it. 
4 From the facts I have been enabled to gather respecting these 


ralena lodes, it would appear probable that they are more closely position of 


‘connected with the Lower Silurian formation than with the Lauren- °° ae - 
tian, and that it is in the former that they reach their greater develop- 
nent. They, however, undoubtedly, extend downwards for some dis- 
nce into the Laurentian; but then perceptibly diminish in their 
ineral contents, and in the greater number of instances become unpro- 


uctive. This fact is clearly illustrated at the Ramsay lead mine, in 
tamsay township, where the magnificent lode, as first observed and 
rked in’ the Calciferous formation, was from two and a half to 
five feet in width ; the ore-bearing portion being from eight to twenty- 
four inches. In its downward course through the Potsdam, however, 
the lode, though ‘still retaining its general width; carries less and less 
: and finally, upon entering the Laurentian, becomes too irregu- 
to be worked with profit. The general bearing of this lead vein 
us gh Jot three in the sixth concession of Ramsay, is N. 50°—55°'W., 
0 rly in the direction of the concession lines. In this direction, 
or, we almost at once come upon the crystalline and uptuined 
, aurentian rocks; consequently, if further search is made, it should be 
0 the south-east of the old workings, in which direction there is no 
why the lode should not be as productive as where it was first 
|. There is, perhaps, however, a possibility of higher members of 
ciferous, or immediately suceeding formations, capping over and 

y the lode in this direction. - ,* 7. ae 

; Notwithstanding the fact that jall the ouesiing fines: ene “a 

nd Lanark Counties are more or less graphitic, , 


of Pape ore have | only er met with i in a very deve 


Frontenac and 
Lanark, 
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instances, and the whole of these at or close to the summit of the 
Laurentian series, and in association with the apatite-bearing rocks. 
In Frontenac County, for example, plumbago first occurs in consider- 
able quantity in portions of Bedford and Loughborough, in one of the 
highest bands of limestone yet met with. In Lanark it again occurs 1 
the extension of the same limestone in North and South Burgess and 
North Elmsley. (See Report of Progress, 1872-73, p. 178). To the 
northward of these positions, it has only been found in very small quan- 
tity. During last summer's investigations, I examined a reported plum- 
bago location, situated on the ninth lot of the ninth concession of Lanark 
township, on the property of a Mr. Tennant. Here the mineral was 
found in mere traces, scattered around a small opening which had been 
made ina band of serpentine limestone. Its occurrence in connection 
with such a limestone is interesting, but the deposit is of no economic | 
importance. In other parts of Lanark and Ramsay, similar irregular 
deposits of plumbago occur, but none of those known are worth con- 
sidering. Assuming, then, that the Loughborough, Bedford, Burgess and 
Elmsley crystalline limestones and associated gneisses, are the true plum- 
bago-bearing rocks, it becomes a matter of interest to correlate them 
with those of other regions. The distribution of these rocks in Frontenac 
and Lanark Counties is limited both to the south-westward in Portland, 
and to the north-eastward in Elmsley township, by the flat sandstones. | 
of the Lower Silurian, which lap over and conceal them; the line a 
extent of the area along which the former are distributed being onl 
about twenty-six miles. Following on what may be considered as thei 
general course from Elmsley, we pass over a great flat area of the Lowe 
Siluriati sandstones and limestones, in Beckwith, Goulburn and Nepe 
townships, to a position on the Ottawa River, nearly opposite Hull. Bu 
immediately upon crossing this river, the lower crystalline rocks are agai 
exposed, and are seen to extend north-eastward through Hull, Templeto 
Buckingham and contiguous townships. Amongst the first exposures 0 
the crystalline rocks met with in the vicinity of Hull are those contain 
ing the magnetic iron deposits, and in which we find plumbago, not only 
in the hornblendie gneiss and crystalline limestong, but also in the iro 
ore itself. Farther on, in Templeton and Buckingham, limestones are 
met with abounding in plumbago, in the form of thickly dissemina 
scales, interstratified layers and more extensive masses. 

Its occurrence in these townships, in a position corresponding to 
extension of the line of strike of the Loughborough, Burgess and Elmsle 
rocks, is interesting, and although little stratigraphical work has y 
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been done here, sufficient facts have been collected to prove that the 
crystalline limestones in which the deposits of plumbago occur are 
arranged in troughs or synclinals, like those of the Burgess region. 
Beneath these, and often separating them, in Buckingham, there occur 
great volumes of pyroxenic and orthoclase strata, in which apatite has Apatite in 
recently been found to exist in large workable masses. Such rocks are emis 
_ largely developed along the left bank of the Riviére du Lievres, and on 
- lots eighteen to twenty-one of the twelfth concession, while to the 
- southward, and in a position which would appear to be immediately 
_ above these, I have succeeded in tracing a belt of rocks containing 
“4 plumbago for several miles. These apatite-bearing rocks of Buckingham 
are precisely the same in their general character as those in North 
Burgess and Elmsley, and in them the apatite occurs in the same condi- 
tions, namely, as bedded masses, irregular veins, and aggrega ations of 
crystals in a matrix of pink carbonate of lime. In Grenville; again, the 
plumbago occurs in connection with the Grenville band of limestone, 
which, as you are aware, lies in a series of irregular troughs. In this 
5 band, as in North Burgess, mica also occurs in crystals of sufficient size Mica. 
"wa to be of economic value, and the stratigraphical position of these, as laid 
2 by Sir W. E. Logan, agrees closely with those in Burgess. Thus 
it is extremely probable that plumbago, (in workable deposits) mica 
nd apatite, all characterize the highest belt of crystalline limestone 
¥ et recognized. . 
cadets —A beautiful hand specimen of this mineral ane had Molybdenite. ae : 
been mistaken for plumbago, was shown me by a minister in Levant, who as 
1 just returned from one of his circuits in the township of Matawachan. 
é he precise locality from which it was derived could not be ascertained, 
but from what I could gather it was from the township of Matawachan, 
n yt far from the valley of the Madawaska River. | 


I have the honor to be, Sir, 


Your obedient servant, — 
HENRY G. VENN OR. 
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oe 3 é . 
Since writing the preceding Report, further investigation has considerably 
our knowledge of the stratigraphical position and distribution of several of 
f gales PreBaoned,, and it has been thought expedient to give the addi- 
ed, On ne Renee coloured gootoging! map ‘This ae 
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1z,—In the prosecution of the work of the survey in Cape Breton, i 
, sesamin wl appeared desirable, for reasons which have been stated in previou 
reports, to complete the investigation of the Eastern or Sydney cor 
field, before entering on that of the underlying rocks. . 
Accordingly, during the past season, my attention has been dev 
chiefly to that object, and I have now the honor of presenting a 
and maps which, with the facts given in previous reports, embre 
whole of the results arrived at Sas soa the carboniferous rock 
that part of the island. ai 
‘The superficial extent and general topographical features of the 1 
examined, have been already indicated. (Report of Progress, 1872-7 
Sani has also been stated that numerous natural sections of the stra 
afforded by the sea cliffs. These are more particularly referred to in 
' report for last year, where an account is given of the methods anaes 
and of the progress made, up to that date, in measuring: and re 
_ them. During last season this work has been completed over t 
field, as for a the base of ‘the Seen ies SN aition Baad 


5) #Ttig statod in that report (p. 240) that the high 
desire here to correct that print the iene 
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These natural sections extend over a distance of about sixty-five miles, a7 
or at least twice the entire length of the coal field. About 4,000 mea- Mesantenenem 
oe surements were made of individual strata composing the various sections, 
and the aggregate thickness thus measured in 1873 and 1874 is approxi- 
; ~ mately 24,500 feet. This, of course, represents far more than the actual 
|. thickness ot the measures, as the same beds are exposed and were mea- ae 
~ sured in séveral sections. 
From the number and proximity of the seams, great care is requisite 
__ im placing the positions of the shafts and trial-pits correctly on the maps ; 
and in ascertaining as nearly as practicable their several elevations above 

the sea. For these purposes, and for the construction of an accurate sate 
~ topographical map, it was found necessary to traverse most of the roads ee 
' throughout the whole region, and to follow various lines of boringsand 
| trial-pits, sometimes through exceedingly rough wooded country. ; 
_ This work, together with the traverse of the coast sections, I had pre- 
viously done to a certain extent, and more or less accurately, by pacing, 
‘micrometer telescbpe and prismatic compass ; and in some instances 
_ reliance was placed on the topographical accuracy of maps obtained from 
_ various sources. These methods, however, having proved unsatisfactory, 
and many additional openings, and other points of importance, having 
been subsequently recognized, T have during last season re-surveyed ees 
most of these lines, as well as many others, with the compass and chain, ; 
_ the total distance thus measured during the two seasons being 405 miles. = 
Two general maps have been constructed, showing respectively the Map. 


in 


yart of the coal field and adjacent country to the east and to the west 
of Sydney Harbor; these maps are on a scale of one mile to an inch, | 
d can be joined to form a single sheet if required. A small, but 
xtremely interesting section of the field, namely, that at Kelly Cove, 
srred to in previous reports, is shown on a special map, drawn to a 
le of four inches to a mile. 
‘The report is further illustrated by a sheet of vertical sections of «the 
‘ ta. The scale of these is much too small (400 feet to an inch) to 
of showing more than the coal seams, and a few of the most | 
eristic beds. The larger manuscript sheets from which they are 
ed, and which are described at page 178 of the Report for _ 
, wil ‘remain in the office of the survey for reference. ne 7 ae 
field work, and likewise in the preparation of the maps, &e., 1 er, 
3 n ably assisted, as on previous occasions, by Mr. Hugh Fletcher. 
0 the gentlemen mentioned in former reports, vo whom I am cit ptt 
r incidental assistance and valuable information, a Haven an 
Ci sree sare ve Ay ae a ia a ‘ 
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pleasure in naming Mr. Patrick Neville, underground manager of the 
International Company's colliery at Bridgeport, to whom I believe is: 
due the merit of having first recognized and pointed out the subdivision | 
of the Sydney coal field into several subordinate basins; also Mr. Hugh t 
E. Ross, of Margarie; Mr. William Rumble, Superintendent of the Cape + 
Breton Company’s works; Mr. Henry Mitchell, of Little Glace Bay; | 
Mr. William McQueen, of Block House colliery; Mr. Alexander ° 
Henderson, of North Sydney; Hon. Charles Campbell, of rae 
Mr. William Campbell, of Cow Bay; Mr. James Baird, of South Head, 
and Mr. Cossitt, of Sydney. I have also specially to acknowledge a. 
continuance of favors from Albert J. Hill, Esq., C. E., in procuring and . 
presenting fossil specimens, and copies of valuable plans, &c. c 
The compass bearings in this report are given with reference to the | 
true meridian, the variation being 26° west. ; 


GENERAL DESCRIPTION. 


The carboniferous rocks which form the subject of the following 
remarks, occupy an area which may be described as a parallelogram, 
thirty-two miles long by thirteen miles wide, bounded on the north, east 
and west by the Atlantic ocean, and on the south by the underlying 
rocks of the interior of the island. The longer axis lies in a divection 
W. 22° N. and E. 22° §S. | 

The rocks of this district are affected by three anticlinal and four 
synclinal folds, approximately parallel to one another, the latter named 
respectively the Cow at Glace Bay, Sydney Harbor and Bras @O 
basins. 

The several folds are marked by the occurrence of bays and channels | 
running in a direction nearly parallel to their axes, forming deep inden- 
tations in the coast, and in some instances affording excellent harbors. . 
The subdivisions above specified are thus geographically, as well as _ 
geologically, well marked ; and it is worthy of notice, in this connection,” 
that these bays and inlets, and the valleys which form their continuation — 
inland, appear to owe their origin to the folding and consequen ; 
weakening of the strata, which may have first determined the direction. 
of the drainage; a direction which it has, in a genenel way, retainec 
throughout all subsequent changes. 

Before entering upon the. consideration of the several subordinate 
basins, and of the disturbances which have affected the Coal Measures, | 
shall give a general description of the various strata of which these 
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measures are composed, referring in illustration to the sheet and table 
of grouped sections. 

_ In the area to which this report refers, the rocks fall into three classes. 
“These are in ascending order :— 

Ee I. Carboniferous Limestone. ; “ 
a sit. Millstone Grit. Three divisions. ; : 
“Ti. Coal Measures. } 


L—Tue Carpontrerous LimEestrone. 


As this division is only developed at a few points in the area explored, 
have little to add to the general remarks respecting it already made in 
Report for 1873-74, pages 172 to 174. Reference is there made to 

aree localities where these rocks are displayed, namely : Point Edward, 

d the shores around the head of Sydney Harbor, the peninsula on 
hich the town of Sydney stands, and Kelly Cove. 293 
Referring to the general notice of the rocks of this formation in last gestions of the 
a8 ‘report, I shall now give a few sections, measured in descending Limestone. 
rder at each of the above-named places. These sections comprise the 

yper beds of the Carboniferous Limestone. 

The first section forms the continuation of that of the Millstone Grit, 

yen at page 185; it commences on the shore, a little above the South 
ar in Sydney Harbor, where the carboniferous limestone and millstone 

at pupationens meet; the former thence cminHOE the shore for a great 


_ SECTION 1. 


. 


SYDNEY HARBOR.—SOUTH BAR TO SYDNEY. 


Dip North 64° East, < 8°. 
= ; FEET. IN. 
d grey marl, with intercalated masses of sandstone.....-. 4. 0 
a nish and dark blue sandstone ; red grains and scales of mica 
ia sparingly. diffused : : in part conglomerate, made up of the ma- 
terials of rocks immediately underlying ....6+ essere esse eee 


4 


and grey marl..... ROE OO Se hc vis whe lald.s 24. ely se'¥ 5 so) oae1 oN, 
Etey, dpreseined, sandstone, passing into red and | grey 
waif sieisin pais singe init pisinientigie * tim = =e 
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Grey, flaggy, fine-grained micaceous sandstone, coarse at top; be- 
comes mottled red and green, micaceous, friable sandstone, with 
yellowish blotches. Three feet at the top becomes a conglo- 
merate and quartzite in six layers, the top layer holding traces 
of variegated copper ore, red calespar and gypsum........... 

Hard grey siliceous sandstone or quartzite, constituting sometimes 
a jasper by being colored red with hematite in blotches. 

Occasionally a fair hematite ore, with over 30 per cent. of 
‘Hematite. metallic iron, Attempts were made to work this ore (which is 
that referred to in Report for 1873-74, page 176), but failed, 


red marl. Passes apparently into a reddish sandstone........ 
Red marl, with nodules of soft white argillaceous limestone, vary- 
ing in size from one-eighth of an inch to six inches.......... 
Measures concealed; probably red marl and sandstone........... 
Light blue or cream-colored compact limestone................+- 
Messures concealed: i. = Wess aee~seoweutehe ts Lost en ee mewe 
Reddish-grey, fine-grained, calcareo-micaceous sandstone, regularly 
jointed five ‘feet apart ; joints running N.W. and S.E.. “> 
Red marl. . wilniaokesc sis Satay alerts fehl cnet eile cont AM ela Ricks Bek ee 


Reddish, iaacetenal 4 micaceous, slightly Seance ahee9 Png i 

Mottled téd and ‘green marl. dates tsa sd daietg Cc cir oe cen eee 
Reddish, fine-grained, micaceous sandstone............... damon. 
Mottled red and green marl........... ... PRR I AL RPE Ge A 
Reddish-grey, fine-grained, micaceous, slightly calcareous EES: 
Measures concealed ; probably red and green marl and sandstone. 


thence to the town of Sydney, the section being well exposed. 
Dip N. 54°, E. < 10°). 


MOLINE Cicer cacte wise Buatate ire Rhee eee eh ele 

By Thin-bedded, red, micaceous wisiteancs’s A Wea bite nd ecco ee tock 

Soft, black, fetid limestone, showing reticulations of calespar on 

weathered surfaces ; shells....... ves eek gar BAY NS Eon 
Nodular limestone, with, Stigmaria...........064 


Se eee eee ew wee ne 


Slightly: calcareous, greenish-grey, micaceous sandstone.......... . 


oy 


owing to irregularity in quality and in distribution among the — 


‘(Here the line of section is transferred to Sydney Point, running 


Grey, fine-grained sandstone, tinged slightly red........... per 
Measures concealed. ............. ot et cane are, ahs eer atere 
vr) Red and green marl....... BIS diets eats oaks seeens Weis a ohn ae haat . 
> Red, micaceous, fine-grained sandstone......... TA ee Riskine 
OCKANG BISON MALL An's ies ns eve wach ae SCO ee 

Grey sandstone .......... Sahih ie wie nat teres Sse eases i 
Red, apd reun WAT ss yaw airs Sos Cah bomen ate eho venee : 
ae > #2 Dott.orumbling Umneatond..2 05 Nake cuss on gone Gaeta s sorte 
a, Red and green marl.............. cn cis Beare eee a ees scree 
' Hard, red, micaceous sandstone, slightly calcareous ; sacl lime i in 


a Bituminous shale, highly calcareous, with Sigillaria, Lepidoden= 
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1) fom 
30) 
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dron, and other plant impressions ; also coprolites, fish scales, se gees a 
teeth and spines, and Natadites.. 0.0.1. cece ence a eeee dl ceeee aero 6 Fossils “ 
Be teriisooots underclay, with Stigmaria. .......cee sete eee e ees beetOs ae LO : 
on Nodular limestone... ...-..--. sees eee e eee Se COTO r ano EO a aro 6 
: 4 Alternations of red and green marl, seeidions and limestone. . 23. 38 
_ Alternations of dark-grey, argillaceous shale and limestone ; the 
Meee idtter ib thin beds... 0... 060088 Sache ol ee OMS LD 5 


ee 


Light-green, laminated, calcareous suuictstne with red eis 


ripple-marked .... 0.05... 0000% TEER Beara s esate 
- Green and red marl.......... 000-000. ESAs ai te eeailis Safe > 00 
. Green and red calcareous RadtOne Ne Pe Fh ewe Watpe 0 ye kO) 
_ Bright red shale, with thin irregular limestone nodules....... 4 0 
Eee Nodular LimestONe. .. ss voccss-secscsccgdsn er coemeenedtens te 0 6 
Red and green marl ........ acecut Saree iGb Samet, Were! 0 
BeHard limestone, ..i ......-.<cs.6.--03 Ae? POL Mites Be, AER SNE i Ste r 
~ Alternations of red and green marl, red sandstone and arenaceous 
. BiG) Oen s/s srelaickc 'er03)« Ft OR OHIO Rica GO mGn nob sri ign 20 
- Mottled nodular limestone ........++++ssese seer es a Pe 0 
Red marl, with calcareous nodules......--- Pe ink eek Poieeay we 
- Red and green sandstone, highly micaceous .. ay, whe it ayer iam ere 
- Limestone and red marl in thin bands......-.. RET: eh ae 2 
" Massive limestone........-.+. rates Be ty ees or eo 
Laminated red and grey marl......-.-- Soup Oke Sey oh 
: Greenish, fine-grained limestone and marl, in irregular bands..... 3 
Massive limestone.......---- Nee RY OR nee ne Bete ek 
- Calcareo-arenaceous shale.......-- RL RE IR eae ast 
Red and green marl Pee AA ICR PHOS Leer Ce EAE at 
Compact bluish DadestOner te cnet ects Ae ilahe aes ane x 0 
| Grey ¢ arenaceous and micaceous SHB Or ais ere siete « Een Roles suosapd ere eae 
oe Braet eA SN a pees g ccue oe eas 6 seh ce et} 
6 


SeeWe els a Clalials:0, 6 (610, 4.4) (0,8, oe arm lalate ie. '4: © 


Gad wen sabe? Se Tisai fie wes Cae Coma eo une + 
PEROUN es ot aic tien tiein ote cond sate srs Sesg06 


Pea ie katie. Sat 


5 
Sore Sh 


ie oe | a wie ctlhl iil BAT A Tee) Sx a 


: ection terminates about the middle of the peninsula on 
dL stands ; thence southward the measures are 
La it from the disturbance of the strata caused by + ~ 


on the harbor at the mouth of ‘Freshwater Baal 
pace: so this ate the befny the. 
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section is occupied by large loose blocks of millstone-grit sandstone it 
great profusion. 
: In this section fossils were found principally in the three and a half fee 
bed (a) of calcareo-bituminous shale, near Sydney Point, which is 
copiously charged with both plant and animal remains, the latter of a 
brackish water type. 
poaiee ah The section from Limestone Creek, on the north-west arm of 
Sydney Harbor, being similar to the above, and, like it, incom! 
plete, it is scarcely necessary to give it here. The chief difference 
consists in the occurrence of a bed of gypsum, five feet thick, about: 
350 feet from the summit of the section. Some of the limestones con 

; small portions of inspissated bitumen. 
“ q eee aed The next section, which is taken on the west side of the anticlinal, | 
running out at Point Edward, and on a line bearing S. 45° W. from that: 
Point to Morrison Brook, where the older rocks appear, (Report for 
1873-74, p. 173,) probably comprises the entire volume of the lower car-! 
boniferous formation in this district. The thicknesses given of the a 
in some parts of the section, are only approximate; but it may, on the 


34 whole, be regarded as tolerably complete. 

: y 

; SECTION II. 

ot 

ea LOWER CARBONIFEROUS ROCKS,—POINT EDWARD, SYDNEY HARBOR, TO MORRISON BROOK. 


Dip varies as specified in the Section. 

ie FEET, IN. 
ee Large blocks of millstone grit sandstone, on crown of anticlinal at 

Behan Point Edward, probably in place......... sesssecces sees eces — Je 
Sandstone and marl... 2.2 sics sees erie 6 0 
Laminated red sasisheber with green blotches ‘tates Gates of 


iron pyrites ; Sigi/laria and other plant impressions...... «3,30 ok 
Compact, yellowish, sandstones, reuse «see eetiabanacbiAlb ya aihispaié ia siete ae 0 
Friable, micaceo-arenaceous limestone ..... SE eee Pensa ae o's 
Red and green marl.......... PROT ten ona aha die ral dieae steite «ode Eee 9 i 
Compact limestone, one inch; nodular limestone, six inches ...... 0 7 | 
Softmred marl 4. .aptealiwtcis 4'wisigue alSlseedtee mrevadh) & tial Kare aie ceieie. 6's cals Sten 2 
Red-andigreen sandstone... 00sec cas ceviee se AE Sateen he, 4 


Caleareo-bituminous shale, as at Btn Point, (a.) with fish teeth, 
scales, spines and coprolites; also Sigitlaria, Lepidodendron, &. 3 0. 
Limestone, in part black, crystalline: siliceous geodes, in thin con- 
centric agate-like layers...........+.-sa00s ras sia/advafiocn ins, ite mee 0 
Variegated red and green micaceous sandstone...............62. 10 . 8 
Red marl, with red and green nodular limestone bands........... 32 10 
Red, ripple-marked, micaceous, shaly sandstone............. <8 aisgs ADEE 
Red and green marl, with thin limestone bands................. 10 6 
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Red and green limestone ; a compact bed........-...2006> a rte aes mart ‘0 
Red and green marl. Dip N. 56° B., < 6° 20’.......6-6- mittee Sie eeu sit 0 
-_ Bluish-grey shaly sandstone .......-..+.++ ebbeahastosiertiat tae bats 


Red and green compact sandstone .....sse reer seeeeeeeeeeeenees 2 0 


__ Measures concealed, probably all blue marl, or soft argillaceous 


oe TORK ¢ cts TEAL ETC Lats ee aN FEN gees Be Pe eb 6 10 

er Bluish-grey micaceous sandstone......sesceeseseeeceeeerseee es 4° 0 : 
_ Measures concealed—great profusion of limestone blocks on beach. 

ee Dip N232° B, <1 veces eeee ees ee ee 
~ Blue limestone........+. ++. sib ere su nsoSiatn DRUMS sais es ee: 

3 _ Red and green marl, with nodular and compact limestone in ‘ 
ee. alternating beds........-- peer ide Wk hte Seer ome commas 

_-— Compact sandstone ; a conspicuous bed—ripple-marked surfaces.. 0 10 ; 
Be Mixed sandstone and marl.........-seseeee oe aOR UAL PE ns, Se Le 

= Limestone .......... $ASST SA, OT tot Or Ce ae, 0 

i Red and green marl........ceve cere cere rere renee ie ett Oe SINE 0 


-- Measures concealed; many blocks of limestone and calcareous 


a conglomerate strewn on the beach. Dip N. 9° E., < 8°.....- 79 
i - Measures concealed to Dixon Point. Dip N..9° E., << 10°....-. «+» 380 0 
. Compact grey limestone ; thickness undetermined ; probably about 40 0 
Ms __ Red and green marl, and sandstone (not well seen). Dip N. 36° E., 
ee Beaty Na gh Cine AES. spam ew RUN rantats BEE Zaisine 88 =O a 
ae Fine-grained, greenish, calcareous sandstone ....--.- catepabieneen © oS: 0 
'  —- Measures concealed........---+-- piniaas ya Meee inane cee! 8S 0 
Fine-grained greyish sandstone ; indefinite csi... dee cee et viene! (48 0 ‘ 
Greenish, impure, arenaceous Lis CATON 31); cha kee dew ARR. 1k 0 
Coarse red and green sandstone. Thickness probably about...... 10, 0 '¥ 
- _—s- Measures concealed. Dip N.9°E,, 14? ...s eee sere cecereenes’ 6 0 
4 Black bituminous limestone, with red patches; a little galena .... 2 0 ; 
© Measures concealed......-+-++eseeescer cree cess rere screener es 48 (0 
q Limestone ; thickness indefinite ; probably about....5.++++++ee + 2) 0 
Akeasiires CONCEAlEM.. 2... os iis sone noe cere cece ene sestee sees 119 0 
Coax reported to occur ina brook on the land of Joseph Rudderham ; ; 
exact position and description unknown ; said by Neville to be 
from two to four inches thick—say .-....+e+srerererseeeees O28 7 
: Measures concealed ....02---+se seer rest rcserrctcerreees resets 212 0 
Red mart, from which bricks were made many years agO...+++-++ 10 0 
4 Measures Ss a SS LEE eC RISER SEA CE IOTION ETI Sa eal 38 «(OO 
Compact bluish-grey limestone ; some of the beds charged with 
Ze brachiopods, encrinites, &C.; said to have been quarried many ; 
-- years ago, to burn lime for the building of Louisburg; me 
bs the quarries still to be see. .-+++01-s-eser severe ceesen ce’ 45 ) Fossils. 8 


a 


_ Grey, thin-bedded, calcareous Pron any Nageete EP BTN MOLD eran OC Ret 
Greenish limestone, with small portions of galena. Dip N. 6° E., 
: pa mth el ed al 


as 


5 SST RA ine RODE eae ae 


Red and green calcareous shale and SR etl Fane Oe 8S ee QO 0 


’ - _ 
; _ 
’ 
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; : Grey compact limestone, quarried for lime-burning: forms the re 
es) reef called Limestone Point.......--.s+sseeerecteeeecsrecs 2... 10g 
s Red calcareous sandstone........ ae ek bees sosoese 5 Ge 
Paci Red, marl...... sa ovo Witipiee poe > ome etolew Tels sMesteem Des sss pie) 0 
“3 F. \ Thin, laminated, calcareous beds . ae per 4 Sore ee pee 0 
Alternations of red and green maa itd erential Hidiaeioi. vos 558) hg 6 
Measures concealed ; reddish conglomerate debris on beach...... 400 0 
Fine-grained reddish conglomerate. ....... cece cece cece rececene 24 0 
+ Measures concealed ; ‘but consist of conglomerate, marl and lime- 
stones; Dip NF 1° Hi. << 1G? a suk path se este eal Seca - 370 «200 
~e Red and green marl, and purple conglomerate (Watson Brook)... 10 0 
Measures concealed. <2. .<... a5 ces oe SAA eee ances Sees 160 , 
Thick-bedded, compact, dark grey limestone; a little purple 
, copper ore and galena; quarried for lime-burning. Dip N. 6° 
on WS Poss cee bg aad. Sage FEE tee eee ON 320 
oe ; Measures concealed.:....... sinany # 86,0 oteloleeenia ela etets Whe ds bis ppeisbaleleeehele 500 0 
als Greenish arenaceous limestone, at mouth of Ball Creek ......... a ge 0 
seg ; * Fine-grained reddish conglomerate, at mouth of Ball Creek...... 6 0 
; a i Measures concealed.............0+- S coda er eee et wilestianrs 286 0 
a Sandstone and arenaceous shale at Grantmire Brook mill-dam.... 10 0 
ee Red and green marl; not well seen; probably about ............. 10). San 
oer “< Arenaceous shale and thin-bedded sandstone, overlaid by bluish- 
a  - Rrey eandstone ) 6.0.06, Jkeedal rer eee a dows in deo nnn 
Ai Rediniary; &c..townill dam i.) icuc eseiae.a holies eine cae, Oa cows 281. LOG) 
' Pebbly sia banka of Grantmire Anck: Dip N. 16° E., << 17° 175 ee Th 
Measures concealed ; estimated thickness to the older rocks of I 


Morrison Brook. Dip N. 26° W., <17°.... ...6+ x 0649 5 pee SO 


Total thickness of Lower Carboniferous rocks........ 4,591 


IL.—Ta Mriuustone Grir. 


| UBping The rocks comprised under this division are developed throughout their 

y entire thickness within the limits of the area explored, and have been 
briefly described ina previous report (1873-74, p. 176.) An approxi 
mate estimate was given of the thickness at Sydney Harbor. Furthe 
examination has confirmed the general accuracy of these remarks, a 
has also afforded the means of describing in greater detail this most i impor 
tant member of the carboniferous series. 


The description given of this formation in the last annual: report, a 
consisting of an almost unbroken series of beds ot coarse grey candstna . 
with occasional irregular patches of argillaceous shale and coal, was based 
upon observations in the middle and western end of the field. Subsequer n 
examinations i in the eastern section, where the same formation, is ve 
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ensively developed, render some important modifications of the pre- 
us description necessary. There the entire formation is much thicker; 
while still preserving the same general character and the same rela- 
ns to the overlying and underlying rocks, affords evidence of local subsi- 
ence and of deposition in deeper water soni under more quiescent condi- 
ons; with thicker and more regular beds of argillaceous shale, and seams 
coal, one of which, at least, is of workable dimensions and quality. 
here can be no doubt that the materials of which the millstone grit 
| rocks are composed, have been derived chiefly from the disintegration of 
the rocks underlying, which may have been either the lower carbon- 
rous sandstones, shales and conglomerates, or the older crystalline 
ks from which these have in their turn been derived. This, fact is 
very strikingly manifested on the shores of the Great Bras d’Or, 
where some beds of the Millstone Grit are found to be largely composed 
of angular fragments of red orthoclase from the syenite of St. Anne’s 
| Mountain in the immediate vicinity, mixed with rounded quartz pebbles ; 
ile at other places, more remote from such crystalline masses, the 
redients consist entirely of the comminuted fragments of such rocks 
have been described as entering into the composition of the lower 
sboniferous formations. This fact may probably account for the 
ked predominance of red shale and sandstone in the Millstone Grit 
the Mira Bay section, which in this respect is more closely allied than 
the western district to the typical series of rocks of this division in the 


4 oggins section, as described by Sir William Logan, from which, how- 


‘it differs in the general absence of calcareous beds. 
The section above adverted to, which is afforded by the cliffs at the 
: ern side of Mira Bay, where they rise in some places to the height 
0 feet above the sea, is a remarkably perfect one ; and is, in fact, the 


Section at. 
Mira Bay. 


detailed section of this formation which could be obtained by direct 


urement, or with any degree of accuracy. The following is an 
t of the details in descending order, commencing at a point where 


) ee the Baligtene Grit eee place to the chal Measures. This 


‘ 
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SECTION III. . 
MILLSTONE GRIT FROM SOUTH HEAD TO HEAD OF MIRA BAY. 
Dip North 12° East; < 5° 31’ (average). 


ee 
FEET, IN. 


Red and green argillaceous shale, red areno-argillaceous 
shale and red sandstone, in alternating beds, some- 
times passing into each other, one bed holding large 
Stigmaria 

Greenish-grey sandstone and arenaceous shale 

Red and green rocks, as above. Rens . even ie eee cee 

Grey argillzceous shale.......... 

Carbonaceous shale, with Cordaites and clay ......,... 

Underclay, with ironstone nodules 

. Red and green argillaceous shale, sometimes in alter- 
nating beds, and sometimes mottled............- 

Greenish-grey sandstone and arenaceous shale ........ 

Nut-conglomerate, with occasional larger pebbles; drift 
trees converted into spathic iron............ Sas 

Carbonaceous shale, with Cordaites ; but only local.... 

Argillaceous shale and clay; upper part holding Stig- 
maria where the carbonaceous shale is present.,... 

Greenish-grey sandstone in alternating massive and 
Maggy beds... ceeecccesecccence rene ae ee 

Red and green shale and sandstone i in alternating beds. 

GarbOB@CeOUs, BNGLO sna aut sainis sly ais 6 ie'n<inimaeieieleis id tales 

Clay ..ceoeceves ev 0.0.0.5 Sd s/s MBO Fein's # sxbn syeeie'm Smee 

Carbonaceous shale 

"Greenish sandstone, with Stigmaria..........0+0e000 

Greenish sandstone, with thin layers of shale; many 

PlANtS 0... eee ceeeee ceeenyeeee ees, a acd 

Greenish-grey argillaceous and arenaceeus shale ; many 
tO Oe Sree rn one fey ee dene 

Grey sandstone and rebiah yh ta irregularly mixed : 
large trees converted into black crystalline carbon. — 

' ate of iron; many drift plants and a little coaly 
matter. Conglomerate, coarse: pebbles composed 
principally of quartz, with chlorite, reddish and 
green feldspar, blue, green and grey slaty rocks, and 

PIMAICR SIGEO 6.0. ciigsitins « Gicts © 6:0 elnieleinlas wpciga ois swine 

Red and green sandstone and shale............. ....06 

Grey sandstone and conglomerate, sometimes red : plants 

a Red and green sandstone and argillaceous shale ; : 
sometimes passing abruptly on the strike into grey. 

Grey argillaceous shale, with erect trees, and many plant — 
impressions ......, Ute ede eeee nese cetnen enews ee 


te we a = ~ 
’ i hi E 
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FEET, IN. FEET. IN. 
Red and green argillaceous shale........ .fceeeeeenee. 30 0 
Red, fine-grained sandstone; many fucoids ..........++ 15 0 oe 
‘Grey sandstone and argillaceous shale, mixed.......... 37 9 > 
Alternations of rock, similar to the above for a great dis- 
tance, including another coarse conglomerate bed, . 
with large trees, wholly converted into spathic iron. “ < 
_ All the beds intermix and replace each other, none 
preserving the same appearance for any great dis- ; 
‘— BD HANCE. oe eee ese ee ene ee ees een tere acees 148 9 te 
i Coat Broox Szam: : x 1s 
q OGRE ee MET Rok Oey arate webtinna OES Ae 
i ee CUAY. coe aes eee les slncle eree caine eoenns cerns 6 BR 
I eee eo ee (ae 
: = 1 Ga ie 
BRPUIGOGECIAY «i. soc sd om evbe onset aves cera voce gertos oF 0 
— Carbonaceous shale.......... sees cece veceee cece sees ook a" 
~ Underclay ...... -..eeeeeeee cer eee cece ees eneeen ees il 6 * - 
S : Red and green sandstone and shale ; frequently replacing “ 4 BAS 
A and replaced by grey rocks of similar character.... 151 3 brs 
_ Carbonaceous shale, with Cordaties.....++++-++sreeeee ayes! 6 y oon 
Mbit cota). coc ghi mai tiers omen vce ere e re ee yh ears a 
 Carbonaceous shale, with Cordaites......++0++++0000+5 OP FAG . 
pe ee eer ee and shale Me athnh Ritaa aig? 0 es 


aston Sinlos tiaas nab esae MRE er AE ee 


_ Argillaceous shale, with sandstone in variable masses ; ; - 
r Seno in aw 


areal at EAN hbase een eae 


ey a rgilla 
er massive and laminated sandstone, replaced in part 
by red shale..... 6... se se sede cect ee cerns see eres 21 ey 
nish argillaceous shale, with Cyclopteris, Pecopteris, aes ‘ae 
_ Sphenopiers, Cordaites, top tufts of Lepidodendron, &c. sth 3 0 “a 
eel with aa interlaminated pyrites end mineral eee tel ) 
TRIOS Rags Se eae an BN EA nl ee eal “fig ? a 
: Coal nd cay cnevvnr cesses onseevovenseee Oi atey >is oe 
oe) : et Oe Ye Sail iLO, meee 


t ee ; 7" bd, - ve 
‘ a i ¥ Ld ‘ 
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, ‘ FEET. IN. 
"Red and green argillaceous and arenaceous Shale and 


SANASEONE. . oes sic se 5d bie v's o 5s. Wdlene{View epeivin pinisig drake 
Grey sandstone and shale; some beds containing Stig- 
maria, and others both erect and prostrate Sigillaria. 
Coat. ; 
Coal ..3. a. ta 5 dwih cra ha fees pi aieeae 
Carbonaceous sbalenc vie. és/o.<%0ms.m-01ominuaore dyspnea daria 


Coal ee 


Argillaceous shale, with ironstone in layers..........-+ 
Coat and carbonaceous shale (Cordaites).......2+.+++++ 
Argillaceous Bhala; 4 %.2555560as abn sanetane ss eae 
Tracy Spam. 

Goel eer slater nm en ays conan eet eeied 

Cay asthe einai a anatase tae eas oe 


Coal sees Fine pind Sb beeen eee Cae Sie RRR TEME ere a 


MUMErCIAY vase skins scdetdecacccAahs Ulta auch sh ckty 
Grey sandstone and shale, with plant impressions ..... 
Carbonaceous shale ........0..sccceceeccocceccccecs 
UIGY Give voccrence sets bebaau oh seh eLeaa een e tte rite 
Argillaceous Shales se esse eevee eeeeeeserev ese eeees 
‘Grey shale and sandstone, with irregular patches of 
coal ; mutch fromstone ++ .ese sees sete seeesee 
Coan . Seven aialuesuinG eas Sasa.6 teem SSeS eae ek PEM 
earhdtinceous tale, ceseccsieneistssuanciats vad 
Argillaceous shale...) isrob.. ves be bees Cle eaeee ees 
- Grey sandstone and shale ; occasionally reddish ;  Stig- 
maria, streaks of coaly matter and carbonized plants — 
Measures concealed by: False Bay Beach.:.....se.s00.- 
Coarse and fine-grained grey sandstone, in alternating 
Meds... «:. 55: dap toed Aw pee ee caste pene Re mabe i Es 
Grey, argillaceous shale, with erect trees.........0s00+ 
Coan. ; ; 
Clay Shipparla), oki, SO: a a aes 0 
Coal and carbonaceous shale..........ceeeeeee'ss 0 
Taidinclig: wRthietAaden of Stal of hae Maes 
| Grey, ‘or greenish-grey, argillaceous Shale. seasss cnet 
"Grey sandstone—coarse and fine-grained ; 
Coat. 
a Cea, (ae 6 fitshiagy 28 Cone Hise ee ed 
Den ee ee =) nai 


ae irs 


Roath; bites Sigmar Mey! Ani's Es eri seve Pies pune Ve fa a 
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: ; : ; FEET, IN 
Sandstone and argillaceous shale, irregularly mixed.... 9 0 Ce 
Coat—one foot six inches to two feet (not well seen)... sali 9 
Underclay ; argillaceous, with Stigmaria........++.0+ 4 0 
Grey sandstone ; coarse and fine beds alternating ; a few 
irregular beds of argillaceous shale ; streaks of coal ; = 
carbonized drift plants ; lenticular bed of red shale, 
4 bem Confiftoen: Peet's. .vaicicisreisiedaralarste ae vai tuerelontotee 126 600 
ee. | Measures concealed... .0s.s0c0ceeens soeecoensens 37 0" ee 
* SO ORTHO PD REVMBADUStONE »:5\ oniuiscae sv wt s nisisle 8,050.0 pores” sil 0 a 
-_- Rounp Isnanp Szam. * 
|  ———-- Goal, not. well seen, said to be ...... Re rn 
+ Fine-grained sandstone, with plants ....... eon apaione 430) i 
4 Strata, consisting where seen of grey, coarse and fine- otaag 7a 
" grained sandstone; not exposed along the shore of cee 
‘4 Mira Bay, except at the gut, or mouth of Mira wa 
_ River. Blocks of grey sandstone are strewn along : a 
the _-beach, as far south as McKeagan Point, where ce 
ee __-red marl, limestone, and calcareous sandstone—all 2 
os, : characteristic of the carboniferous limestone forma- =" a 
tion—are met with. On the banks of Mira River, as % ee: 
= a far up as the railway bridge, grey sandstone appears, . lisa 
forming cliffs twenty to fifty feet high. Thickness oath ‘a 
undetermined ; probably from 2,000 to 3,000 feet .. — 2,500 0 a 


5,706 8 ees 


2 
1 ge 


Total thickness of Millstone Grit........2-.+-.-- 


. farvas at. present known, the ‘southern limit of ne Menon Southern limit i: 


of the 
is ee cat fhe point. essere as the bape of the abore Millstone Grit, 2 

Ww 
bi: ef r,t 


hless_ ee mining 2 pain oaees a8, sini sai to have ence a 
. ess of two feet at the sea beach, the exposure I saw there, is Re 
arly that thickness, and a short distance inland, it had consider: = 
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advanced in my previous report, (1873-74, p. 177) that all the coal seams } 
in this part of the measures underlie at a considerable depth those in the + 
Sydney section, and belong to the Millstone Grit. 

Another striking peculiarity exhibited in this section consists im \ 
the changes undergone in many instances by the same beds, both in| 
color, and in essential mineral characteristics. A stratum consisting ° 
at one place of coarse grey sandstone is frequently found, when 
followed to no great distance, either on the strike or to the dip, to be 
replaced by red sandstone, or by red or grey argillaceous shale. Such 
replacements are occasionally observed in the beds of the Coal Measures, 
but not to the same extent, or in such a striking manner, as in the section 
now under review. The trunks and roots of prostrate trees are, in these 
beds, sometimes found converted into black crystalline carbonate of iron, 
No beds of limestone were observed in the Mira Bay section, and carbon= 
aceous shale’ are extremely rare, and when found, consist of very thin 
beds, composed almost entirely of the matted and pyritized leaves: of 
Cordaites. This characteristic appears also, more or less, to pertain to” 
most of the coal seams which occur. 

The fossil plants in these beds, although by no means rare, are not in 
such profusion or variety as in the Coal Measures. In the latter it has — 
been observed by Mr. Richard Brown, in describing the Sydney Mines 
section, that “it is a singular fact that not even the trace of a fossil 
plant, nor any organic substance has been found in any of the red shales, 
although they have been carefully examined for that purpose.”* In rare 
instances I have detected obscure traces of vegetation in such beds, even 
in the Coal Measures; but in those now under notice, they are quite 
frequent. 

The fossil plants observed by me in the Mira Bay section are of the 
following genera, which, however, do not probably include the entire 
flora of these measures: Cordaites, Neuropteris, Cyclopteris, Pecopteris, 
Sphenopteris, Alethopteris, Stigmaria, Sigillaria, Lepidodendron, Calamites. 
The species. have not yet been determined. Fucoids are also of fre- 
quent occurrence, and ripple-marked sandstones are not wanting. No 
remains of bivalves, crustaceans or fishes were observed in any of these 
beds ; although the latter have already been described as occurring in 
one of the shale beds of the Millstone Grit on the shores of Sydney 
Harbor. (Report of Progress, 1873-74, p. 176.) 

The total thickness of the Millstone Grit on Mira Bay, as will be ob- 
EE ae Le ea aS Ey MNT ee 


* Quarterly Journal of the Geological Society of London, vol. vi., p- 128, 
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“served by the section, is 5,707 fect. The thickness (5,972 feet) assigned 
y Dr. Dawson* to the same series at the J oggins—based upon Sir Wil- 
jam Logan’s measurements, and comprising the sum of Sir William’s 

visions 5, 6 and 7,—corresponds very nearly with this ; and it may 
be remarked that, with the exception of the occurrence of some 

é salcareous beds at the Joggins, and the comparative thinness of the 

soal seams there, the general resemblance of the sections is very 
riking. 

_ At the North Head of Cow Bay, the millstone grit rocks are, partially 

Be ncaed: being brought to the surface by an anticlinal. They form bold 
iffs, rising perpendicularly to the height of upwards of 100 feet above 

e sea. The upper beds of the formation only are exposed ; and section 

LV. which is in continuation of that of the productive measures of the 
lace Bay basin (page 213) is inter esting, as exhibiting some striking 
atures of similarity to that at South Head; commencing like the latter 
a point where the grey strata of the pr oductive measures give place to 
e red, purple and green shales and sandstones which characterize the 

‘Millstone Grit in the eastern part of the field. 


a 


SECTION IV. 
MILLSTONE GRIT. —NORTH HEAD, COW BAY. 


9 Bie a : | Dip North 5° to 10° West, < 5° to 35° 
Bi 
~ Mottled, red and green, argillaceous shale 
_ Bluish-grey, coarse sandstone : 
~ Purple, shaly sandstone, with seams of calcspar .. 
| green sandstone, argillaceous and arenaceous 
shale, in alternating beds | 
onaceous shale ia) Cordaites, lenticular masses of 


a eee shale..... 
i _ Carbonaceous underclay.. _ 
pet and jenrboracepuk shale. ee che sapere stag ces 


Section North © 


Head of Cow 
Bay. . 


a ad pears Pee toe 


Carbonaceous shale with Cordaites............ Ries elie 
Grey arenaceous shale..............- aay Wh haw Pree tie, : 
Carbonaceous shale....... ....+-++- bye Ses RAR tothe ss 
Underclay . 
Grey and greenish argillaceous and arenaceous chai 
Greenish-grey sandstone.........6...0ceeee seeeeeeees 
Bluish argillaceous shale ; lower part carbonaceous, and 
_ charged with A sterophyllites, Neuropteris, Cordaites, &c. 
CoaL. — 
Coal ccd, ove le oe a rs he Bah PN oat v0 
Clay and carbonaceous shale..... a IES whee ei 0 


Underclay, coherent, arenaceous..... ive hsee sel 
Greenish-grey compact sandstone 
_ Red and grey argillaceous shale............... Soeeeaente 
_ Grey arenaceous shale: becomes sandstone ; carbonized 
,, Gmitbed pantie sy». owe Ge sien ofkck ae Ue eee 
Red and green, crumbling, atgziliéesa BOCK Cs). suiwe hee 
- Blue and reddish sandstone and arenaceous shale........ 
' Greenish-grey,. laminated sandstone’; sometimes conglo- 


rs _merate, with nodules and layers of ironstone: strong 
one oar) chalebeier <4 chalybeate SPYINGA, . 26). 00 
* é Dark blue, arenaceous shale 
Coat. 


Carbonaceous shale............. ne Reta ery 0 
BN nt ae rE a Mie oo cease et edo ms OS 
als" . 

_ Underclay, coherent, arenaceous............0..-.00005 
Red and green argillaceous and arenaceous shale........ 
Grey, thick-bedded sandstone, 
Grey arenaceous shale... 

 Carbonaceous shale.....,........, Sie cae tec ees 
Fuadiocordaa, kakici mat ee aa 
_ Reddish, arenaceous shale.............. enero rele wehis 

af, Bhi and green, argillaceous shale, with numerous black 
BT ene, sete eee e eee eeee 
Five gern Suisse one a with Stigmaria,. 


Peewee eee ees eses 


ee ee ee ee 


Et opr der arenaceous ‘aha, iodwdater with green — 

o » bands ...... este ev erbieT 9S) dPel Ge Misia e bide He ae wEsett nag 

_ Red and green argillaceous shale, with Stigmaria,. A x 
sie Sins in this bed dors the overlying shale, 4 
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: FRET, IN. 5 
Fe oe ‘ Red and green arenaceous shale. ........-++eeeeeeeeee =U 
| ___ Bluish argillaceous shale........+--sesreeseereeereenes ia 
I ~—S>- Carbonaceous shale...... 0 ..sse esse eenereeeee Devens * 0 4 
oa Red and green, argillo-arenaceous shale in two beds 1 
a (Stigmaria)...0..... wcccseeesneeseneeeeres meen 4°. 0 ~ ts ins 
% 2B Red and green sandstone and shale, in alternating beds 
a of various thickness. ...... DEP ee rr ye ON) eae 43. 3 . ae 
| __ Bluish-grey, close-grained sandstone... ..-.+-+++ +++ 11 se0 | 7 


Undulating, areno-argillaceous flaggy bed, in a basin of 
sandstone, the upper surface of which is finely ripple- pe 
marked ; thins out. ......6.-.eeeeeeeeneee Be eescderk . pe mie 0 aa 

Strong grey sandstone, both flaggy and thick-bedded; : 

* many carbonized drift plants; patches and thin beds 

of conglomerate, with pebbles about the size of a pea eer 


Total thickness 537 


The massive sandstone at the base of this section, which is a very con- 
icuous feature in the physical geography of the district, constituting a 
high ridge, extending far inland and capped with a profusion of large 
ose blocks, crops out on the crown of the anticlinal, and forms the 
- extreme point or bill of the Head. It probably corresponds with the 
- bed marked (a) in the Mira Bay section, (see page 176). . ; Se 
eS ‘In proceeding westward from this point, the millstone grit rocks are ann Grit a 
~ nowhere found on the open Atlantic coast until reaching Cape Dauphin, Dauphin 
at the extreme western end of the great carboniferous basin. Here they 
o constitute avery prominent feature, and are distinguished by the 
occurrence of the great outlying masses forming the Bird Islands, which 
| 0 cupy the corresponding position to the Flint Islands, off the entrance — 
of Cow Bay; the latter being probably on the continuation of the mas- 
e sandstone bed referred to. ay “sa 
The extensive tract of country situated between Mira Bay and Sydney 
rbor (with the exception of the Cow Bay basin, and the comparatively 
row fringe of productive measures bordering on the ocean) is under- 
by Millstone Grit; the southern limit of which has not yet been 
rtained, except at the extreme points specified. It is probable that 
thickness nowhere exceeds that established by the sections at, Mira 
- Bay nd Sydney Harbor respectively. (See pages 176. and 185.) ; 
- West of Sydney Harbor the southern limits of the Millstone Grit have 
5 accurately traced, but there seems little doubt that it: 
3 gradually thinner in approaching the western extremity of a 
© slong the shores of the harbor, as will bé seen by the section, 
a Cs qm ‘- ne ae VAS! FP “ oe 
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the saiokness is between 4,000 and 5,000 feet; while on the west side of ' 
Boulardrie Island if does not probably exceed 2,000 feet; and at Kelly 
Cove, where not affected by the fault, 1,800 feet. 

The red rocks so largely developed in the Mira Bay section, appear to 
be for the most part confined to the eastern part of the field. With the 
exception of a very limited thickness on the shores of Sydney Harbor 
(marked (6) in the section), and at the Little and Great Brag 
d’Or, no such rocks were observed westward of a point about eight 
miles east of the town of Sydney. 

Faults at Sydney Harbor.—It has been stated in a previous report, 
(1873-74, page 172), that the disturbances observed around the shores of 
Sydney Harbor, as indicated by the distribution of the carboniferous 
limestone rocks, and by the attitude of the coal seams and accompanying: 
strata on either side of the bay, had not been traced to any faults or 
breaks in the continuity of the strata. Further investigations have con- 
firmed this. ; 

At Freshwater Creek, however, south of Sydney, the Carboniferous 


Limestone comes: against the Millstone Grit, by a fault which runs up 
Maloney Brook, and, keeping south of the Cow Bay road, is seen near, 
the head of Fitzpatrick Lake. Here, it turns more to the south, and has 
been traced as far as Macpherson road at the bridge over a tributary of 
Black Brook. Continuing its south-easterly course, it should cross Mira 
River near the railway bridge, and strike the seashore about a nile 
south of its mouth, The precise amount of displacement is difficult to 
determine, owing to the imperfect nature of the exposures, and to the _ 
want of characteristic bands to mark the respective horizons; but itis 
a downthrow to the south-west, of probably about 900 feet. The Le Cras 
seam, opened in several places on the Mira Road, is, most likely, the 
Fitzpatrick seam repeated by this fault. 

From the mouth of Freshwater Creek the fault follows Sydney River 
as far as Sydney Bridge, where the Carboniferous Limestone is seen on 
one side of the road, while hills of Millstone Grit rise on the other. It 
then runs through Forks Lake, towards East Bay; but has not been 
definitely traced to this distance, and requires further investigation. 

The following are the sections of the Millstone Grit, as exposed on the 
east and west shores of Sydney Harbor, respectively. The first ig in. | 
continuation of the section of the productive measures (Section XV,), 
and connects at the base with that of the Carboniferous Limestone 
at page 169. 
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SECTION V. \ 5 
MILLSTONE GRIT FROM VICTORIA MINES TO SOUTH BAR, SYDNEY HARBOR. Ae 
Dip North 183° Hast, < 16°, to North 64° Hast, < 8°. 
a ; - ; ; FEET. IN. FERT. IN. i 
ia Bluish fine-grained sandstone ..... See Gaerrees eet ee ; 4. 0 * 
_ _Bluish waving micaceo-arenaceous shale. .... nat oe oo o7F 0 
| _ Grey, brown-weathering, coarse sandstone.............. 30°. 0 <9 
____ Sandstone and coal irregularly axe, prostrate trees and ie 
a q _ large leaf impressions . Sis .oto PES 0 ac Geoben caved 4 0. - ss 
_ Greyish-white underclay, Tre RIS Melt Gp Te 10 Se 
- Bluish- -grey coarse sandstone ; sometimes conglomerate, tna pe! 
the pebbles consisting chiefly of quartz and red feld- ; an 
spar; patches of argillaceous shale and beds of fine- - toa 
» - ‘grained sandstone; streaks of coal; zoned and layered = 
-__ eylindrical sandstone concretions........ Tae sets seat 503 0 a 
Grey argillaceous shale.............--+- 2+ esse ceee eres 3-0 Bey: 4 
4 Bese Coat. ¥ 5 ‘ : \ ' { FS seh 
: : Carbonaceous shale, with Cordaites.......... eas al edie > ee 


Coville aoe eee eoconeeeee 


Underclay. .......... it pens edee Se ON OSAE COOLIO 
—Arenaceous shale..........-.2eseeeeeeeee ences 


“FRAZER or MULLINS SEAM. 


iGualbrvéry goods. Fi... Gee. 2 0 2 
Sand Cleaver Risto a Unset seks meted eTe pn siete emt aiele sansa 0 her ANG ore 5 ae 
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FEET. 
Bluish argillaceous shale, with ferns...........+.se005 1 

: a. Black bituminous shale, containing Cordaites associ- 

Rak > ated with fish teeth, scales, spines and coprolites. ... : 1 
ae . Argillaceous underclay, with Stigmaria...........++++- 1 
‘ Grey and bluish sandstone, as before........2.++++++: 182 

. Bluish argillaceous Shales $5). 3.0005 0s ow oleae oasis s baloree 8 


Bluish sandstone; streaks of coal ; prostrate trees ; no ap- 

; pearance of bedding, but traversed by vertical joints 

ae set closely together, and sometimes filled with clay 
“oe and broken rock ; McKay Brook..............+++- 715 

Sandstone as before described ; patches of coal, some- 

; times in the bedding and sometimes appearing to 

cross it; many beds or patches of grey argillaceous 

shale, seldom exceeding six feet in thickness, and for 

the most part much thinner. In some places the 


# argillaceous shale is replaced by coarse conglomerate. ‘360 
Measures concealed, probably sandstone............... 6 
Sandstone as before. Here occurs the South Bar....... 77 

Measures seen only at intervals, probably coarse and fine- 
gramed sandstone s.iccez cn. cen «eee hw aeeaetaes 245 
' Grey false-bedded sandstone.......... pi ehice 73 
¢ Measures concealed)... ici as.<s'cade caro ctiseannters ies Gs 89 
Grey: sandstane Avie ee AAS ee 22 


Bituminous shale, with fish scales, spines, &c., an irregu- 
- lar bed; similar shale also found in patches in the 


adjacent sandstone........... ‘testa ee os ee 0 
Grey sandstone......... ROMER ieeice sac oem ae eee ae 23 
: - ‘Measures concealed...... ... Stig ees ths de 14 
eae Grey sandstone, containing a coarse, soft bed, and patches 
uy ee OB BOK) 4 Mihi ldhga daiiiuds'n te ee ree ahd 74 


Measures concealed for the most part : where seen, con- 
sist of grey sandstone, with occasional beds of argill- 
aceous shale (Newropteris)............0..0005 ehh ox 1020 

Greenish-grey, fine-grained sandstone ; produces superior 
flags ee eeeecnns 6/006) o Sane ie.0 4 0 015 6.5 ee Bn se eecee eee + 10 0 

Measures mostly concealed, but probably sandstone..... 10 =O 


Total thickness of Millstone Grit...... $2753 770 


- Peculiar At the point denoted by the letter (a) in the above section, the strata 
- the strata, have a very peculiar appearance, which may serve to explain many 

similar phenomena on a larger scale, in the Millstone Grit. The shale 
is pe beds appear to oceupy a small lenticular basin between two thick beds of 
ie sandstone, the upper of which protrudes in places into the shale, which 


ee | is slickensided at the contact. In one place the basin is nine feet high, 
ae and consists of— : 
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Argillaceous shale ........ 0... cess cereee neeeeee 
Carbonaceous shale.... SEALY IE Eat iaie: ove janedeiplclohaeecre 
WerGla pe seisicroc cis. clelel denier Ste iele Naval lelwine aisle ses 


‘The shales are apparently cut out at the water-level, but at the other 
end, rise in an attenuated form to the top of the cliff, and are greatly 
contorted, owing probably to pressure between the sandstone beds. Inv 
the sandstone beds there are many erect and prostrate pre the bark 
being converted into coal. 
_ The section of the Millstone Grit on the west shore of sine Harbor, 
| begins at Stubbart Point, where the productive measures have been 
assumed to terminate. It connects at the base with the section of the car- 
- boniferous limestone rocks at the mouth of Limestone Creek, referred to_ 


oY at page 172. i 
SECTION VI. 


MILLSTONE GRIT. STUBBART POINT TO LIMESTONE CREEK. 


Dip, North 27° East < 11° to North 5° West < 24° 
9 E FEET, IN, 
_ Greenish-grey, flaggy, false-bedded sandstone, weathering yellowish- 
brown; comminuted plants such as Lepidodendron, Cordaites 
= and Cabamites..10cies secs cccsvecesers Boe, \ eee sameeran eRe He) 
- Greenish arenaceous shale of variable thickness, average.......... 6 
: 2 Vellowich fine-grained sandstone ; prostrate trees. Soon coueoue wy 
_ Brown, coarse-grained, almost conglomerate sandstone ; pebbles of 
red and white feldspar, QUANG) Reis ere mchirie Nalned Siaohareians sacs MER 
- Greenish argillaceous shale.... TLR VE Oe ee 
mm Red marl ee RNY, Pict had, ays Hac ela nist plavs. eiait o(aseleiars sine Reo stelefa) emus 


Blue, wavy, laminated, micaceous sandstone,...+.+++-+6+eseeees 
we (El gee aga ee ne a ea 


AS 
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-—_vegetab sign pawndionas: rather ian distributed ; patches of 
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: FEET, IN. 
ahd irregular streaks of coaly matter ; laminated fine-grained 3 
sandstone with patches of coarse conglomerate sandstone..... 150 0 @ 


Coarse purple conglomerate, interstratified with thin-bedded sand- 7 
stone ; higher in the cliff it becomes a small coal seam, made . 
up of layers of coal, clay and iron pyrites, ...........se.0e0. 2 0 -F 


Measures concealed.......... od sa, pled. oe <Seee ew ee  T eee red - 223 0 
Purple, coarse conglomerate, upper part very ferruginots ; also sand- 
: stone as before ; Dip N. 5° W < 24°..... nibs stare Se eS ahaa ais crib L'O 0 


Total thickness of Millstone Grit................. 4228 5 


ee 


The above section has been, for the most part, constructed by chaining 
the horizontal distances, and calculating the thickness from the angles 
of dip taken at different points with the clinometer. This method, 
however carefully executed, has invariably given me results in excess of 
those obtained by direct measurement of the several component beds, 
It is thus probable that the entire volume of the millstone grit forma- 


tion on the west side of Sydney Harbor may not greatly exceed that on 
the east side. 


ee 


CoaL SEAMS IN THE MILLSTONE Grit. 


a 


Within the limits of the area assigned to the Millstone Grit, in 
addition to the coal seams exposed in the cliffs at Mira Bay, others" 
have been discovered; and in some instances considerable sums have 
been expended in the hope of their proving economically available, 
Most of the openings, however, have been filled up, and no authentic 
records of them have been preserved ; but it is to be feared that, in 
most instances, they have proved unsatisfactory. It was hoped that 
the knowledge of the facts with regard to these seams would help to. 
determine their probable economic value, and elucidate the general 
structure of the field. With this view a number of the Openings, 
boreholes, &c., were visited and located: the information obtained, 
however, although by no means destitute of value, is 
80 satisfactory as could be desired. 

Commencing at the eastern part of the field, we find the Mira Bay 
section to contain about thirteen and a half feet of coal, and to 
include four seams, which may be said to approach a workable charac- 
ter. Regarding the lowest’ of these, the Round Island seam, I have 
already in the notes to the section, recorded all that. is known, which 
certainly is not of an encouraging nature; and this remark is applicable 
to all the others, except the Tracy seam, which has attracted more j 


not so ample or 
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ention. It has been mined to a limited extent, and has also been the 


oal have been discovered in other and remote parts of the field, which 
ave been supposed to be the continuation of the Tracy seam, the identi« 
cation has not been conclusively established. 

It will be observed by reference to section IV. (page 181) that at the 
lorth Head of Cow Bay, there isa thickness of 538 feet of the uppér 


oal seams exceeding a few inches in thickness occur, the section agree- 
ng as already remarked in this, as in many other respects, with that at 
ira Bay. Since the completion of the field work of last season, reports 
ave been received of the recent discovery} of a coal seam upwards of 
ight feet in thickness, which may be on the strike of this portion of 
‘the section, and probably near the base. The seam is said to be, at 
“the crop, eight feet eight inches in thickness, with eighteen inches of 
\ ry superior coal at the bottom. 
In the vicinity of the Grand Lake road, about six miles north-east of 
Sydney, aseries of small seams have been opened in the Millstone Grit, 
but in no instance have they been traced continuously, or in such a 


manner as to establish their regularity or value. The following is an 


umeration of these seams, together with the approximate thickness of 


ta intervening, as ascertained partly by boring and partly by esti- 
‘mate, assuming the dip to be the same as in the productive measures in 
that district. This section is the continuation downwards of section. 


0, owing, principally, Tam informed, to litiga- 
The quality of the coal, aceording to Professor 
was'worked, is good, half of it very good, At 
ut the specimens seen on the bank appeared, to 
Proximate analysis by Mr. R. W. 


aap ; 
| 30° 09 (By slew coking 24°83.) 
pears MO? + OL oke swells up and is light and porous. 

SEENCCNGRG CR SRR SIGe Cera eam recs Ash purplish brown. 

itty. e ‘ ¥ at. ‘ 4 
b ive ’ ms 9-915 - c 
According to the official returns, the amount of coal yielded by the Tracy mine is 3,000 tons. (See 

port ‘the Commissioner of Mines for Nova Scotia,—Mr. Rutherford’s Report,—for 1866.) 


very has been made by Mr. Patrick Neville, of Bridgeport, a very competent and suceess- 


this field, and who has already been mentioned. 
TiLei3 a 


Coal seam 


eight feet thick. — 
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es i? SECTION VII. aii 
a al ; 4 
orcs MILLSTONE GRIT BETWEEN LORWAY AND SYDNEY HARBOR. 
aa Dip, North 64° East < 6°. 
co vt FEET. IN.  FERT. IN, 
S : Coan 
ee ¢ COBL Sioa cate tenee en Pee, 4 4b pact Ws hee 
Ba, 5 MDLALY ss eietete = ee Fe vlaled uel See CES Ppa hes A 0 cs) 
Be 
4 Cosliazid clays.’ fe. Css eke VL aa Si eavie ty. oO 9 
; ; Se ee 1 9 
ee F hnitbeca i's acu acann heeds ot hie all erate an 41 0 
ae ; OAD siege <inie oft sth Sinigis pis whaca tne cada eee ee 0 6 
Bluish-grey and reddish sandstone and argillaceous shale ~ 130 2 


Crarxe Szam. . ; : 
Coal 2! 9" — 67.1 3 s0 5 we NOVO ee a ee bie nie b Manmert 
Strata proved by boring; sandstone and shale as above 149 +10 
Coan eee e va Ne wie Wa sie div ocean a eee 0 7 
Strata: lower part green argillaceous shale, with fern 
impressions......... A be ee Pe 83" Te 


Martin Spam. . 
Coal; good, but withmuch interlaminated pyrites . 1) S8a% 
Strata ; principally grey coarse sandstone.............- 207) Ona 
Coat, coarse pyritous: said to be........ ee ee 2. Ah 
Strata; principally coarse and fine-grained, grey sand- j 
stone, estimated on this line of section to the — 
eastern shore of Sydney Harbor......... dish aici 2000 0. 


Total thickness..........s000000 2619 2} 


Clarke seam. ‘The Clarke seam may be said to have been proved continuously for a | 
: "distance of more than two miles, and has been cut both in the Interna- i 
tional and in the Cape Breton railways. It varies very much in thick- 
_ hess within the limits above specified, and contains a good deal of pyri es. ! 
‘Martin seam. The Martin seam has only been exposed, so far as I could ascertain, at 
two points, about a mile and a-half apart; namely, on the farm of John 
‘Martin, on the Grand Lake road; and on the banks of the South-w. 
Brook, between the International railway and the Bridgeport road. 
_ About four miles due east from the town of Sydney, on the Cow Bay 
road, and at the intersection of Fitzpatrick Brook, a seam of coal one foot 
ten inches in thickness has been opened by a slope sixty feet in lengtl 
driven on the dip of the seam N 60° E < 7°. The work was abandoned 
owing to the smallness and irregularity of the seam, which is proba! 
from 1000 to 1,500 feet of vertical thickness beneath the lowest of th 
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enumerated in section VII.; and from its position in the measures, as well 
as from various other circumstances, may probably be regarded as the con- 
tinuation of the Tracy seam. ; 

Three and a-half miles south-east of Sydney, on the Mira or Louisburg 
road, a seam of coal, varying from two feet to fourteen inches in thick- 
' ness, has been worked by Mr. Henry Le Cras and others. It has been 
opened at several points by shallow pits, extending over a length of fifty 
chains; and by a slope about 60 feet in length on the dip of the seam. 
_ Ina borehole, put down to the dip of the slope, the seam is reported 
Ss to haye shown a thickness of two feet nine inches. These works were 
begun in 1870, with the idea that the proximity of the seam to the town 
of Sydney might render it available for the supply of that place, but the 
works were abandoned after having yielded about twenty tons of coal. 
A seam, which is supposed on reasonable grounds to be the continua- 
tion of the Le Cras seam, is reported to have boen opened at the crop, 
about three miles to the south-east, near the junction of the Morrison and 
Mira roads. Here also it is said to be two feet thick, and to dip N. 46°E., 

ut has not been mined. Another small seam occurs near this place, 


which must underlie the former. It is opened at the crossing of Mira 


road and Black Brook. The thickness could not be ascertained, but is 
evidently inconsiderable. The coal is an impure cannel, showing fish 
a cales in the lamine. The Le Cras seam has also, in course of the 
present year, been found to the north-west of the old pits, by the 


_ Messrs. Cossitt, two miles from Sydney, without, so far as I can learn, 
_ showing any remarkable difference in size, quality or condition. There 


"thrown into this position by the Freshwater Creek fault. 
At Cossitt’s pits, an interesting collection of fossil plants has been 
e by Mr. Albert J. Hill, O.E., which are thus described by Dr. 


“Dawson :— 


s 


, with the fructification, which I hope at ‘some future time to 


are strong grounds for the belief that this seam, although considerably 
ther to the south, may be the same as that at. Fitzpatrick Brook, © 


‘The collection consists principally of leaves preserved in a grey. 
nd is remarkable for the fact that it affords three or four species 


Le Cras seam. 


Continuation 
of the of 
Le Cras seam. — 


nd describe. The horizon is stated to be that of the Millstone — 


+; but, as the subjoined list shows, the plants would not convey that 


being of species not occurring elsewhere except in the coal’) 
and even in the upper part. The following are the species 


nspection of the specimens: 
. Zenk. Mere ad 
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A, longifolia. Brongt. 
Sphenophyllum Schlotheimi. Brongt. 
S. longifolium ? , 
Calamites cistii. Brongt. 

Neuropteris cordata. Brongt. 

‘IV. flecuosa. Sternb. 

NV. auriculata. Brongt. 


ree . (New species.) 
Pecopteris unita. Brongt. 
P. arborescens. Schlot. ‘ 


Alethopteris Serlii. Brongt. 

Sphenopteris. Several species, some of them probably new. 

Asterocarpus and other ferns, showing fructification, and not ye 
described. 

Cordaites borassifolia. Unger. 

Lepidodendron Sternbergii. IL. and H. 

LL. dispersum. Dn. 

Lepidophloios Acadianus. Dn. 

“A nearly similar group of plants appears in specimens collectet 
by Mr. Hill at eee pit, near Black Brook, which would seem 
to be on the same horizon.’ 

, In these beds Mr. Hill also detected the remains of several ee t 
These have been described* by Samuel H. Scudder, of Cambridge, 7 
Mass. They belong to the genera Libellula (Dragon-fly) and Blattina 
(Cockroach). No true Odonata, to which group the Libelluline belong 

ite! have been before found in strata as old as the Car boniferous. oo 

aa “Mullins or On the eastern shore of Sydney Harbor, in the sea cliffs to the south 


of the Victoria mine, a seam of coal of tolerably good quality and of 
workable thickness crops out, called the Mullins or Frazer seam. — ‘his 
seam is 840 feet below the point assigned as the upper limit of the 
Millstone Grit ; and is separated from the next overlying seam, which is 
in the pipeueies measures, by 920 feet of barren sandstone. The | 


a ae _ Frazer seam, which dips N. 26° BE. < 30°, is not less than six feet 
> thickness, having the following section : 


' Coal, very Borden) 
: ss Shale or clay . 
Coal 


ft from the sea shore, and the coal extracted for country use. The 
Reigns hae é 
lowing is a proximate analysis, by Dr. Dawson, of a sample. of coal 


Volatile matter......... ASP scloery Tet Washo aretra eds 
Fixed carbon.. 


+ Coke somewhat compact. This coal has some of the properties of cannel. It 


$ great heating power and produces much dense carbonaceous gas, but is inferior in 
ty to the others.” a 


a Owing to the heavy covering of drift and soil, no attempts have 
been made to trace this seam inland; but at the distance of four and 
alf miles eastward, on the northern shore of Lingan or Bridgeport 


Basin, openings were made by the neighbouring farmers, upwards of 
ponty. sit 460, on the roe. of a seam called the Carroll, whieh in all 


_ The Sowite is ite section of the Carroll seam, as reported to me 
good authority, the seam itself being concealed at the time of my 


' BV FEET. 1N. 
yop Coal, Olt pods secs eben esos ane voseva race D 6 


Olay or shale ..., 0.0.00 ccc seeecrses teeeeeeesee L 6 
Gloria 7 a ey ee ae erie aor rer ee mee 


to 


0 


Pee account, gives five feet as the thickness of the shale band 


i pale) 


’ the | two coals. As the openings extend for a distance of about — 
0 BE the crop, that some variation in the thickness of the band 
cur is highly probable. — The analysis by a ‘Dawson ag de : 


Hears 
ah lee ere crevasse ds ciclafoa ule ieieiolte > slah, Weis # Iq sleneiore 32°8 
Fixed 
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is highly ‘arenaccous, bears a strong resemblance 


1 2 that Shy tog Frazer seam, at “tho 
rhs! pee: ry oneal: 5 ie - - « “Be us 
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Carroll seam. — 


Analysis of 
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Victoria mine. Should the tract of land lying between Sydney Harbo 
and Bridgeport Basin, the mining rights of which belong to the Genera: 
Mining Association, be underlaid, as there seems little reason to doubt, b 
this seam, retaining the same thickness it has at either extremity 
the Association will own, in addition to the many other fine seams 0 
their Lingan tract, an area of 7,290 acres, underlaid by 72,900,000 tons o 
coal. 

The Carroll seam reappears near the mouth of the North-west Broo 
at the head of Lingan Basin, where it is stated to have thinned outi 
greatly ; but from want of exposures, this could not be verified. It m 
be here noted that in this vicinity, at a short distance to the south-west,! 
apparently lower in the measures, and where they appear to have been 
much broken up, on the crown of an anticlinal, several attempts have 
been made, in consequence of the occurrence of much coal debris, near 
the surface, to discover a workable seam ;' but these have hitherto proved 
ineftectual. 

On-the western shore of Sydney Harbor, and throughout the whole 
district to the west of that place, the coal seams in the Millstone Grit ar 
equally, if not more, precarious and uncertain. In the Sydney min 
section, page 187, the only seam regarding which any facts could be asce’ 

tained is the Ingraham seam, which was opened by a shaft sunk upon 1 
to the depth of twenty feet, in a rising ground near the harbor. At 
bottom of the shaft, about two fect of coal, mixed with a little shale, w 
found. At the distance of sixty feet to the dip from the shaft, it h 
dwindled down to one foot six inches, mixed coal and clay, and in a bo 
hole 300 feet to the dip, only six inches of coal and six feet of clay, wi 
4 Jittle coal, were cut. Many unsuccessful attempts have been made 
other points to find this seam in workable thickness. Its proba 
equivalents in other parts of the field, are noted below and on page 238. 

With these exceptions, no coal seams were seen in the Millstone G 
inthe Sydney mines or Boulardrie districts, and no authentic accounts 
the existence of such seams were obtained. At New Campbellton, in th 

Cape Dauphin district, a seam one foot eight inches thick €vas discover 
by Mr. Alexander Henderson in this formation, underlying the six fe 
seam about 400 feet, but here also it does not appear to be continuo 
This seam is probably the equivalent of the Ingraham seam of 
Sydney mines section, 
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IL. Tur Coat MEAsuREs. 


_ The boundary line between the Millstone Grit and the so-called pro- Division of the — 
ductive measures is a somewhat arbitrary one ; and by some the distinc- and Coal si 
tion may be regarded more as a matter of convenience, for the purpose pase 
of description, than as of geological importance. The distinctive 

- mineralogical features are, however, neither few nor trivial; and the 

| _ separation of the one set of rocks from the other is very important in an 

| economic point of view. . . Le 

a ~The southern limit of the Coal Measures is very frequently indicated : 

a by the occurrence of great angular blocks of coarse sandstone profusely ae 
scattered over the surface. Such loose masses are, in all cases, identical a 

r 


' < .™ 


in appearance and in mineral character with the sandstone beds of the == 
‘Millstone Grit, from whieh they have undoubtedly been derived. | ‘= 
In viewing, at a little distance from the shore, one of the fine ie 


natural sections exposed in the sea cliffs, as on Sydney Harbor, towards 
|. the point where the millstone grit rocks give place to the productive : ae 
measures, the distinction is very striking, and speaks to the eye with *33 
- convincing effect. The uniform and monotonous grey tint of the rugged 
and uneven coarse sandstones, stretching apparently indefinitely land- 


"ward is abruptly replaced and relieved by a regular succession of beds ie 
of every variety of color in repeated alternations. ; ae 
J shall proceed to describe seriatim each of these distinct classes ge 
of strata in the order in which they are enumerated in the large. 
sheets of detailed sections referred to at page 178 in the Report | cae 


for 1873-74. The whole series” corresponds very closely, both in were 
eological position and in composition with division No. 4 of Sir 
William Logan’s Joggins’ section, As the measures towards the upper Kel 
part of the section in the Sydney coal field are cut off by thesea, the 
tire thickness is nowhere represented ; but on comparing the portion = 
posed with the corresponding portion of the J oggins’ Section, it may be “ia 
red that the thickness of the whole,—about 2,500 feet,—is approx- — a gs 
imately alike in both cases. We, Phi. 

1. Argillaceous -Shale.—These strata, together with the ArenAceoUs preinaveous 
(2), into which they pass by insensible gradations, and the red, Scene ; 


i 


+ 
‘ 


-marls (@), from which they differ chiefly in color, and in the * a ay 


. 


Liat 


eral absence of lamination in the marls, constitute upwards of one 
of the total thickness of the measures. They no doubt originally — 


f fine mud, with more or less sand intermixed, and are at ae 


color; the darker shade being due to the presence CH ois an 
hr eh i ee, “ . on Poy ere 
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carbonized vegetable remains, Some of the beds contain much iron. 
pyrites ; and nearly all ave charged with argillaceous iron ore, sometimes 
in thin regular layers, but generally in spherical or ellipsoidal nodules 
or concretions. 

The argillaceous shales; which have obviously been formed in quiet 
and shallow waters, generally contain a vast variety of fossil plants, 
chiefly ferns, their most delicate and fragile fronds and stems being — 
beautifully preserved between the lamin of the shales. Of these 
the following genera and species in the collection have been determined 
by Dr. Dawson :—Sigillaria reniformis; S. clathraria; S. eminens; S. — 
Lorwayana (N. 8.) ; Stigmaria ficoides ; Calamites cistii ; Asterophyllites — 
trinervis ; Annularia longifolia ; Sphenophyllum (?) ; Cyclopteris fimbriata ; 
Pinnularia (?) ; Neuropteris rarinervis ; NN. flexuosa; N. loshii; NV. auri- 
culata ; Odontopteris Schlotheimii ; Sphenopteris latifolia; Alethopteris Serlii; 
Pecopteris arborescens ; P. cyathea ; Lepidodendron ; Lepidophyllum (?) ; 
Lepidophloios (?) ; Cordaites borassifolia.* 

Many trunks of erect and prostrate Sigillariw, and in some cases with. 
their Stigmaria roots attached, and growing into the coal seams, are 
found in the argillaceous shales ; and these appear to be confined to no : 
particular horizons. The finding of such fossils in certain sets of strata — 
seems to be due to the accidental circumstance of their having been — 
exposed in the sections at the time the latter were examined, rather than 
to their non-occurrence in others in which they were apparently absent. — 
The trunks are sometimes of great size, the largest observed being nearly ~ 
five feet in diameter; the general size, however, is from two to three 
feet; the bark being converted into coaly matter, and the interior now 
consisting of sandstone, carbonate of iron, or argillaceous shale. The 
fluting of the stems is often beautifully preserved, and frequently the 
scars are visible. A remarkable specimen of a root of one of these trees 
in a very perfect state of preservation, has been described in the Report 
for 1873-74, page 179. 

Some of the beds of argillaceous shale are very copiously charged 
with a small bivalve shell of the genus Naiadites, associated with plant 
remains. Such beds are generally of a peculiar greenish-grey color. 

The argillaceous shales are not always persistent; but often become 
arenaceous, and sometimes pass into sandstone. Occasionally, the — 
change is so sudden as to give to the beds the appearance of being 


' 
| 


* The above list by no means exhausts the flora observed i th 
senera and species as are represented by good specimens colieeted for the Pe ay some ae f 
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Sigillaria Sydnensis. 


Stump and roots of Sigillaria Sydnensis, from the roof of the slope at the 
Emery Mine, Cape Breton. The spreading roots extend from side to side 


of the slope, which is eleven feet wide. 
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$ To face page 196. 


REPORT BY MR. CHARLES ROBB. 194 a 


ie faulted. This appearance is, however, due to a local cutting-away of the 
ia shales, and a subsequent filling up of the depression by sand. 
e 5 3. Red and Green Marls.—The term marl, as applied to the rocks of Rea and green © " 
Se this class, is not in all cases strictly correct, as they are not always cal- aS ae “ 
_ careous ; but it is convenient as designating a set of strata, having a ten- 
fe dency to disintegrate or be resolved into clay or mud on exposure to the 
_ air. Sometimes the grey argillaceous shales partake of this character 
rf 3 but only partially and in exceptional cases; while the red and green 
oa marls are almost invariably thus distinguished. 
a Beds of this nature, generally of considerable thickness, are distributed 
q _ throughout all parts of the carboniferous series. The colors are doubt- 
less due to the presence of iron in different states of oxidation. The pre- 
vailing color is chocolate-red or purplish ; the green tint occurring more 
_ irregularly, sometimes in streaks parallel with the bedding, but more 
ie 4 ce eeently: in patches diffused through the red marl, giving to the whole 
_ mass a mottled aspect. Occasionally these beds when exposed in a ver 
tical cliff section, show throughout their whole thickness—which in the 
productive measures is usually from four to eight feet—a ridged and fur- an 
. rowed structure, as if from the effects of lateral pressure. In rare F 
instances, traces of plant impressions and Naiadites were found in these eee 
>. beds. They oftén thin out and entirely disappear, or pass gradually,on = S 
their strike, into grey ar, Euiecohs or arenaceous shale, and occasionally = 


. ¢ ‘ 
‘3 


even into sandstone. 4 
B 4, Sandstones.—The sandstone beds constitute the most prominent, sandstone 
Tagen and most persistent members of this series of strata. They 
are very numerous, and are distributed throughout all parts of the 
Be ie raation, generally overlying each coal seam, with an interval of a aa 
few feet of argillaceous shale, but sometimes actually forming the roof of a ; 
the seam. They are probably in part, derived from the disintegration of 
beds of the underlying Millstone Grit; from which, they are scarcely ee 
stinguishable, except by a somewhat softer texture, and deeper tints | me 
yellowish and greenish hue. They are usually coarse and pebbly, 
see ally towards their base, where, for a limited thickness, they _ 
imes assume the character of conglomerates. — False bedding is ea 
prevalent in the thicker and coarser-grained strata, which are 
ly of considerable thickness, up to forty or fifty feet. Such beds 
generally charged with casts of plants and much carbonized Casts of fos 
etable matter; the presence of which is indicated by the darker Pane 
olo ‘of the layers. ‘The casts are generally too imperfect. to determine — 
» 3] ies: > whioh the Neca beens; i us sh pi Gord ee Ges 


Calcareous 
’ sandstones, 


Underclays. 
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Lepidodendron, and Sigillaria, are obviously the prevailing genera. The - 
conditions point to a period of deposition in troubled waters ; the trunks, 
stems, and leaves having evidently been drifted from a distance, and 
confusedly mixed together. 

Many of the sandstone beds in the productive measures are calcareous ; 
and some of the thinner beds highly so. Such calcareous strata are 
generally flaggy, micaceous, and very evenly bedded ; sometimes in 
extremely thin lamin, and occasionally ripple-marked ; circumstances 
indicating deposition in shallow and comparatively smooth and tranquil 
waters. A bed of this description at Lloyd Cove, near Sydney Mines, 
has furnished, according to Mr. Richard Brown, specimens.of the foot- 
prints of a land animal; proving that it was deposited in a flat tidal 
estuary. (See Acadian Geology, page 358.) 

5. Undercldys.—No fact in connection with the measures in this field 
is more strikingly manifest than the all but invariable occurrence, imme- 
diately under each coal seam and bed containing carbonaceous matter, 
of underclays, copiously charged with Stigmaria ficoides. This fact, 
with reference to the Cumberland coal field in Nova Scotia, and also in 
South Wales, was long since established by the elaborate researches and 
explorations of Sir William Logan. The beds designated as underclays 
are, for the most part, highly aluminous and siliceous#and form good 
fireclays ; they merge by insensible gradations into the beds upon which 
they rest, and are generally full of ironstone nodules. 

The thickness of the underclays varies from a few inches to eight or 
ten feet. These extremes, however, are very exceptional, and the 
average thickness may be stated at three or four feet. It is to be 
remarked that the thickness of the underclays, and their richness in 
vegetable remains, appears to bear no proportion to the size or purity of 
the accompanying coal seams. 

The roots and innumerable rootlets of Stigmarie constitute the most 
distinctive feature of these beds. The roots spread themselves hori- 
zontally in the beds, and sometimes intertwine. They are often flat- 
tened, and converted into sandstone. The rootlets are generally in 
a carbonized state, and penetrate the beds in all directions, but chiefly 
downwards. Stigmaria are not wanting in other beds of the Coal 
Measures, and are found in such conditions as to prove that they 
occupy the positions in which they originally grew. The Shelly seam 
(a poor coal, and of small thickness), lying towards the base of the coal 
measures, rests, however, directly on a six-inch band of fossiliferous 
limestone, succeeded by a stratum of argillaceous shale. No Stigmaric 
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_ were observed either in the limestone or in the shale, although in other vo eae 
cases in which limestone forms the floor of a coal seam, these roots are 
’ present. a 
a 6. Limestones.—The Coal Measures in Cape Breton are distinguished, Limestones. cw 
| by the occurrence of several thin bands of hard, dark-grey, sometimes 
P almost black, fetid or bituminous limestone, generally so rich in organic 
f mains as to appear entirely made up of them, but the presence of 

which can sometimes be inferred only from the peculiar odor which 
ne rock emits when rubbed or struck. . 
These limestone beds, of which there are about sixteen, vary ae 
‘in thickness from half-an-inch to two feet; in one instance a bed, oe we 
of upwards of three feet, was observed; but they do not generally a tte 
' exceed a fetv inches. They are, on the whole, remarkably persistent : se 
throughout the entire field, and thus, taken individually, a afford valuable ares - 
evidence in’ the identification of the several coal seams at distant : ee 
intervals. It is to be observed, however, that both towards the eastern a 
and western extremities of the field, they seem 1o thin out and dis- 
appear, while towards the middle they attain their greatest develop- 
% ment both in number, in thickness, and in the display of their peculiar 
. haracteristics. They are entirely absent in the upper part of the 
measures, as shown in the tabulated | sheet of vertical sections. 4s 
The fossils which they contain. are identical with those described by Fossils. 
Dr.” ‘Dawson as occurring under similar conditions at the Joggins (see ae 
) oA cadian Geology, 1868, pages 173 and .181), and are of the following “i 
4 “genera : Naiadites, Cythere, Spirorbis ; with scales, teeth, spines and fib ee: 
Ac 0 »prolites of ganoid fishes.* The fish-remains are generally coated with, Te 
sometimes entirely replaced by iron pyrites. In some instances, . “6 * 
limestone shows a well-marked cone-in-cone structure, ‘the cones eS: 


as 
’ 


be “sa at least an inch in diameter. ie ° 
gin | grouping for comparison, the various sections Sich have been. re 
t red in this field, (as has been done in the accompanying table) 
; appears that in all of them, especially ‘those taken towards the ~~ — a 


ddle of the basin, these limestone bands begin ars terminate at ee 


rbonaceous shales—Beds of this nature are of — very frequent, curbonasna 
es 


f -interstratified with the argillaceous: shales, and maybe. eg 
‘coarse oe intermixed with numerous thin layers of shaly. 


.* 
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matter. Many of the workable coal seams inclose layers or bands of © 
such shale, and also sometimes pyritous bands ; which, in proportion 

their amount, tend to deteriorate the coal, and necessitate their removal 
by hand-picking, before it is sent to market. When such a layer 
necurs, however, near the bottom of a seam, it is of great practical 
utility for holing. i 

Such beds are sometimes of the nature of cannel, being compac 
with conchoidal fracture, containing more or less calcareous matter, an 
passing into bituminous limestone. In such cases, they are charg 
with the fossil forms peculiar to these limestones, in some instance 
associated with plant remains. More frequently, however, the carbon 
aceous shales are soft and laminated, and seem to be entirely mad 
up of the matted leaves of Cordaites, converted into minetal charcoal. | 
When beds of this nature occur apart from the seams of coal, they are 
invariably associated, like the latter, with underclays. They area 
frequently underlaid by such clays, even when they occur in the co: 
seams, which are then considered dirty. The shale beds are usually 
very thin, rarely exceeding a few inches; but, as portions of’ the strata 
which have been described as argillaceous shale, approximate in 
character to those now under notice, and as there is pn eviden 
gradation between them, it is sometimes difficult to separate them. 

In a few instances, the beds of+carbonaceous shale are highly 
calcareous, and are so richly charged with fossils, as to lead to the 
conviction that these are the source of the lime which they contain. One 
such bed of calcareo-bituminous shale, observed at Low Point, near the 
Victoria mine, is a complete mass of the small crustacean Oythere 
There are also two highly characteristic and very persistent beds of 
calcareo-bituminous shale, overlying two adjacent coal seams, which 
serve as a most valuable guide in tracing the structure of the whole field. 
These beds which, in our sections, we have denominated Naiadites 
shales, appear to be composed entirely of these bivalves, distributed 
uniformly, and packed closely in layers in the planes of the bedding, 
giving the shales, when broken, a corrugated appearance. 

8. Coal.—The principal facts in relation to most of the workable seams 
of coal in Cape Breton have already been amply set forth (Report of 
Progress 1872-73, pp. 239-295), and a detailed description of the various _ 
seams then worked is given in a tabular form at page 291. It should be 
remarked, however, that the seams there enumerated and described, by 
no means include all those in this field, but only those of workable 
quality, above four feet in thickness, which formed actually, at the date 
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of the report, the object of mining operations. In addition to these, 
several others of available dimensions and quality, but not then worked, 
/ and a great number of smaller seams, are included in the measures. 
These will be found specified and described, in their appropriate posi- 
tions, in the various sections herewith presented. 
a In taking a general view of the mode of occurrence of the coal seams Mode of Aan 
ei this field, it appears that, although local variations are neither few the coal seams. 
% nor small, their similarity of conditions and persistency over great areas 
is very remarkable. The disturbances which the strata have undergone | 
are not of such a nature or amount as to occasion any great uncertainty 
- in regard to the equivalency of the various seams at different points. In 
establishing this, however, a great variety of circumstances have to be 
taken into account, such as the quality of the coal itself, the position and 
haracter of the various partings, or bands of shaly matter, the mineral 
and fossil characteristics, and the thickness of the strata between the 
| seams, as well as the manner in which the numerous folds and undula- 
- tions have affected the general structure. . | 
In a few instances the coal seams are split by the gradual thickening . 
| of their argillaceous partings; but such irregularities, where they occur 
towards the centre of the basin, do not appear to be very persistent. 
Sometimes seams, which are of workable thickness and good quality at 
one place, become, from similar causes, unavailable at no great distance. 


7 we 


' In one instance,—that of the Block House seam at Cow Bay, and the 


Wi storia seam at Sydney -Harbor (which, I believe, are identical),—the 
ntinuity of the seam is interrupted at intervals by masses of rock Remarkable 
ilar to that overlying the coal. These curious rock masses are ne 
eribed as follows by Mr. John Rutherford, M.E., late Inspector of 


es for Nova Scotia, and now Agent for the General Mining ASSO- | 


C 
kas 


HOD. ==) ' ' : 
‘Without exhibiting the slightest change in thickness or quality, the - 
appears in some cases to terminate, as it were, against a wall of ° 
On cutting through this, however, it is again found in its regular 9). 
‘position, the planes of the floor and roof being unbroken, and the coal 
ese ‘jnterruptions—for they are not faults—vary much in thick- 
: instances they are only a few feet thick next the roof, and 
inned down to a wedge-like point near the bottom of the seam ; in 
xe are much thicker, thirty-two feet of stone having been | Ke 
5 at one place. The wedge shape is. a prevailing form, but Kegon las 
ay se the term, in the most irregular and fantaatic.- | ; 


é ~~ - 4 
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manner; in some places it is nearly vertical, and in others it is in am 
oblique position. It is difficult to convey an idea by mere words of the } 
variety of shapes in which these masses are found in the coal. There is if 
generally near the roof a portion of the stone strongly slickensid > 
which gives it, when found in an angular position with the plane of the } 
roof, the appearance of a fault; but in cutting through it, the coal is. 
found on the other side, undisturbed. Not unfrequentiy pieces of coal _ 
are found imbedded in the stone; and it often happens, when the | 
workman is preparing a hole for blasting, that he chances to dri 


into some of these, and the. operation is much expedited in consequene 
- I may here state that although, when first met with, the stone i§ 
generally so hard as to require the use of powder to remove it, i 
becomes, in the course of a few weeks, like moistened clay, and ma 
be easily squeezed between the finger and thumb. 
‘‘ Another and a very striking feature is the detached pieces of stone 0: 
the same character as the larger masses. These are generally near th 
latter, and are in various positions in the coal; sometimes they are ne 
_ the roof and sometimes close to the-floor. 
eg: “Such are some of the principal features of these peculiar interrup- 
tions in this otherwise evenly deposited .and undisturbed seam. How 
| | these masses of stone have got into these shapes and positions is 
ae question of some interest; for, although we may readily assume, and 
with fairness, that the upheaval forming the anticlinal has caused the © 


oF a movement could originate the peculiarities we have described. 

te “When my attention was first directed to them, I was curious 
a know whether any parailelism in their courses through the seam could | 
ae . be detected. Of this, however, I do not find sufficiently distinct indica- 
tions to warrant any deductions from this feature as to their origin; 


aa : ; they range through it in the most irregular manner, and are as variable! 
hg ' in their length as in other respects. . . . . There is little reason to 
o ¥ doubt that these masses have been thrust or squeezed into fissures in the 
Samar upper part of the seam ; in very few instances have they any connection 
SS with the floor. In nearly every case the thinnest part of the mass,— 
tak the wedge-like point,—is near the bottom of the seam, clearly showing 
Ric, | that the openings took place at the top of the coal-bed, as we see in mud 


creeks in dry weather. 

“The presence of the detached pieces of stone in the coal may be 
accounted for by the assumption of an unsolidified state of the vegetable 
; : matter of which the coal is composed, when the overlying bed was in 


/ 
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rse of deposition ; and it is not at all an improbable supposition that 
ortions of carbonaceous matter might get mixed with the sedimentary 
sposit which filled the openings, and thus account for the streak of coal 
the stone. The evidence of pressure which caused a movement is 
ded by the smooth markings of the stone, which are more especially 
rvable near the top of the seam. SLs 
“We can imagine disturbances affecting the underlying strata in 
a manner as to cause the seam to be disturbed, so that the upper 
would be fractured and present openings which subsequent deposits 
ld fill up; but we should expect the floor of the seam to exhibit 
esponding irregularities. Such, however, is not the case ; from its 
ithern crop to the centre of the ‘basin the bottom of the sgam is 
rular in shape, and rests conformably on the strata beneath it, the 
ne of which is unbroken.” » 
3 ‘some of the worked seams, such as that at Sydney mines, the 
ection of the cleat, or cleavage of the coal, so important in its 
onomical working, is obscure, or rather there are no perceptible 
vage planes. In other cases, where most marked, they have been 
ved to coincide with the joints of the accompanying sandstones, 


d to be most prominent where the strata have been subjected to the 
st pressure. 
coal seams are, for the most part, overlaid by a stratum of argilla- 
us shale, very frequently characterized by the occurrence of erect: 


a 


2 


‘ 


8 of Sigillaria, often from two to three feet in diameter; in one 
se, such a fossil stem, nearly five fect in diameter, was observed. 
eading roots of these trees (Stigmaria) of wonderful regularity 
symmetry, rest upon the upper surface of the coal. This is a source 

at danger in working the mines; and many serious and fatal acci- — 
have occurred from the falling in of these masses. A a 
ad of the usual roof shales, the coal is often followed by sand- 

as occurs at intervals in the workings of the Sydney main seam, — 
¢ Bras d’Or, and in others. A bed of sand- 
und to overlie the roof shales, at no great 
al that it often forms a useful 


e of Sydney Harbor, one of the lower 
with a thin clay parting 

d along the line of the — 
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the layers asunder to the extent of six or eight inches, and for se | 
feet from the extremities of the roots, beyond which the layers of e¢ 
again unite into one seam of the thickness first specified. In anol | 
instance, where a large upright tree appears rooted in a eoal seé 
the latter seems to have been actually bent down by the ae 
cumbent weight, and at a little distance to have resumed its no 4 
attitude, * { 
The general character and quality of the coal has already been give 
in the Report of Progress, 1872-73, page 240. 
Taking the average of all the sections measured, the total numbe 
seams in the productive measures, is twenty-four; of which six a 
three feet or upwards in thickness; and the total average thicknes 
coal may be stated at forty-six feet. 
The upper portion of the Coal Measures is developed only to a limite 
extent in the western part of the field. In the central and eastern pe 
it is entirely cut off by the sea. Its total thickness at Cranberry Hea 
and at Point Aconi, where it is most fully developed, does not exceed 4 
feet ; it consists of the usual alternations of shale, sandstone, underel t 
and coal, - 
The sections given in this report, embrace the whole of the Coal Me: 
sures exposed in the Sydney coal field, and with the foregoing descripti : 


will sufficiently illustrate the nature and composition of the strata com 
posing them. . 


SuBorDINATE Bastns In THE CoaL Frevp. 


The anticlinal and synclinal folds, which have already been deseril aC 
as affecting the whole coal field, are well displayed along the bs 
coast where the high cliffs afford great facilities for studying th i 
structure; and also for working the coal seams. The gentle upwe " 
slope of the strata from the sea, causes the Coal Measures in the severs 
folds to rapidly run out inland, and thus only the south-western ext 4 
mities of the coal seams are found on land, while the remaining and prog 
bably by far the larger portions must be sought beneath the sea, , 
what extent the sea area may be advantageously worked has 
to be proved. At the Sydney and Victoria mines, the seams ha A 
already been followed and worked for considerable distances under t el 


! regard to the occurrence of fossil’ trees in these in 
found in Mr, Richard Brown’s papers in the Transacti ical Society of 1 Strata wi 
referred to ; also in Dr, Dawson’s ‘Adal Geology Pane ey aga, eRe 


if 
; 
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with satisfactory results. In all ofthese workings the dip appears eee 
iminish in proportion to the distance from the outcrop. = uke 
‘I shall now describe the subordinate basins from east to west. Baa 
Tur Cow Bay Basin. asthe ae 


ow Bay has already been described in the Report of Progress, Cow Bay Basin. le 
-73, pp. 277, 285. On its shores, some of the most important coal | 
s of the entire’field crop out, and for many years have formed the 
ect of mining enterprise. These seams have been exposed both by 
i al and artificial means, on the northern shore of the bay, which has 
eneral trend N, 40° E. ; while the axis of the basin bears N. 69° B., and 
Dn 2 anticlinal axis between this and the next adjacent basin to the west, 
ins N. 724° E. On one side of the basin the strata dip N.'83° W. < 8°; 
d on the opposite side, S. 315° E., < 35°—42°. The entire series of strata 
ich does not, however, include the upper portion of the productive 
res developed in other parts of the field) is exposed within a 
anee of three and a-half miles, measured along the north shore of the 
The average breadth of the basin at the shore, between the out- 
s of the lowest seam, does not exceed two and one-third miles ; and 
o Jiminishes gradually inland, until it terminates at-a point about six 
es from the shore, as proved by several crop-pits and bore-holes on 
€ various seams. 
m the southern shore, at Cape Morien, (or South Head,.as it is com- south Head. 
called), the extremity of a long projecting headland, which at 
dest part is only thirty chains in breadth, some of the lower seams 
southern side of the basin crop out apparently in the direct line 
. their equivalents on the north shore, although with a considerable 
section 0 their strike to the east ; thus proving the existence of an | 
al in that vicinity. The coal seams and accompanying strata, in 
t ther course eastward are cut off by the ocean; South Head 
onstitutes the eastern extremity of the coal field, as exposed on 
and. Some of the seams at South Head are of workable thickness and 
_ quality. and upon one of them a colliery has been established, 
“will be-noticed in the sequel. DALY 
ing is an abstract * of the sections in descending order, on 
‘and southern sides of the Cow Bay basin respectively, 
the axis which passes through the Block House mine. 


the larger detail sheets referred to at page.167. They are 
ped sections, byte J i : “grt " ‘ ‘ * +e * Pee , ” 
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SECTION VIII. _ ei 
COW BAY BASIN. NORTH SIDE. MILL BROOK TO NORTH ‘HEAD. 
Dip South 314° Hast <38}° (average.) 
; ls FEET. 
Strata, sandstone and shale.......22+ eecssscces cores 
Brock Hovusz Szam: 
Top coal. 5d! tc Pi tle eh dd ath on: os ape iene aeons 
GoodsCoall 212.F « s'.1<.iv:. Salven Meee dalele tes ee ee ee 
Good. coal (holing)<. 2:3: 75.5 00s eras oorme 
Paebitigise 2 cial Finn ond bend te eee 


i 90:0 ee.» einysis, sauna ei, aiieien alot oleinhd kata venue 


7 
es 


Strata, chiefly red and green marl, and sandstone...... 
idjasinblea diy oe UE pec esNveeen cece veces cess ccss cass 
Modsand layiee GOs ei asl wees a0 elas cee eie ke 
Strata, chiefly grey sandstone..........0.ceeeceacece 
Coat (E.), overlaid by calcareo-bituminous Naiadites 


Strata, with a thin aad of calcareo-bituminous pave at 


RAGS Gui) sie's chivy sty s'es pan dam da camels See aNR ea ae 


McAvtay Sram: 

Coal, eald O-HG -- 2, v<u an ee dcw eek ate em an eee 0 
Argillectoun:phalesi3is: sv dadveckh ea 9 
WOdh tim danSlas su’ age nes summa: ay ote s iebemmatan la 0 

Strata, sandstone and shale............ .cccee eeeeees : 
Spzncer Sum, (probably) : 
Coal meaner or are 82 TSE OH. 


Cobnerataaueaier: # ask 6 Wisp wh oF ele ere aR ENE Was ols ie 
STOO a isl cirk tao yee Sh Maels cakae eee eee ae 
Carbonaceous shale and clay, in alternating thin bands* 
Strata 
Coat. 
| RO PET a Ae Pisin eR | 
sArgillaceous shale. is. iss seces scfeew st eeleeeee Os% 
Coal 


NES fs neh vie PERM Pog ROM od Ee ed a 


PERS Pl O18) G81 (0°02 Sia BA We ee BIE Ce Qeeie Seren Twine Ves e568 be 


‘ FY 
SAPARD CSTE GT eae e W'S. DGiA CMe BS ne CRG BM WeE 56 eisai 0 


Goal. co¥tustata fate ei eee Rielatavain viciwi\ Oisle = ty eee) 0 LPRex a 
~ os — i 


BehePe sero cesar die cesnve 30/8 SR ben Vee aS) eeeee ‘ 


a. ‘This is ani = equiva of the MY Soa the . 
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. Coat. a FEET, IN. FEET. IN, 
* Carbonaceous shale...... ..esee sees ee oes Peco AL 1 ; (a 
mS Argillaceous shale,.........-seeeesceeeeecereee (Ny eas 
5 COALS sioeteraae everest gsi leiticeiekns Foca OSC OO : 4 
ies Clay... ceevere cree sees ccenscensces cecece 3 “ 
te i Re. OY A AN en ee fan pedo Vo a6 
Z 3 0 
a Strata, estimated in part Dip < 42° (Millstone Grit)... 180 
__ Lone Buacu Sram. > 
| a Coal, thickness variable....... wh Serie Thao Ly 4 
1, Total thickness of strata...........2+++: 1259 04 
Be us c coal........- Meese . 32 6} ‘ . ke 
_ From the point where the above section terminates, to the anticlinal Pe - - 
axis separating’ the Cow Bay and Glace Bay basins, a distance of upwards ae “ 
of half a miie, the rocks are, for the most part, concealed under the rae Be 
ow flat expanse of Long Beach, beyond which they reappear, with ieee 


greatly diminished dip; consequently, no exact measurement or esti- 
mate ot the thickness can be given. The rocks underlying the Long 
Beach seam, as well perhaps as part of the above section, belong to the 
Millstone Grit. 

a The section on the south side of the basin, from its axis in the work- 
ings of the Block House mine, and in descending order is as follows :— 


mee. . _ SECTION IX. 


_ COW BAY BASIN. SOUTH SIDE. MILL BROOK TO HHAD OF COW BAY. 


2 Dip North 83° West < 8°. ; ‘ 
‘ FEET, IN 
Strata: sandstone and shale as before....-.++++++-++++ 109 9 
Buocx Hovsu Seam: ; 
- * Coal: details of section as PeLOVE sti ous Ma talento ate 9 2 i. 
DUAN tenes ces tae aye cane tet eee hare t : 9 6 a 
Ca seen nse eat ron nh tern css r ond src ee wens eaer sss o 4 ; a 
ERED So each Scie nace Ca 275. 10 
& Coan (D.)—traces in concealed interval, probably...... Pas ee 
: 107 0 


KID ne oe 0 Sau BUILT OP OOO ISO OCIS OIC peel 


~ 


Coan (E.j—1 40.2 fect* 0... seeeeedeenneneeer seen reves 
Scan SRL G GR SOS BD tee ee DOr Unb key 30-3 
BCom and clay. s2 6. .is ess ss a sree ee gets o 7h 
DS SOE Se ee a é 129. 8 
a a = . — E > . = 
ait ‘This seam is two fect six inches thick in the new shaft at the Gowrie mine. . 
a a Be Pale, , 5 . naar 


_* 


ave 


Upper Spencer Spam. 
Shale with coal streaks...... Reinet os 
jf Cod Sncy vatninteeeeeeb omnes iam o teeece secon. 
Shale with plants 
Coal.... 
Grey argillaceous shale............5..206 


Dark-blue shale.with plants 
Coal.-<t% 26 se cls Core wcreesesrevecesccvrceses . 


Strata with a thin coal seam and much carbonaceous 
IN AELGN. «cael dm atta opias Sncais ein nibs’ abun nune Somsseinee ‘ 


Lower Sprnonr SEAM. 


Coat said to be seen at low tide on the reefs........ v 
Strata concealed..+.......+...064- cote givin 6 stant 


- McRury Seam? 
Coaliirregular’6? to: 24 ise tai. ox serine darlene 
Strata concealed. ....... eh uy het icine Sed” og yh 


Coat, said to be visible at low tide.............. 
Strate dencomled ia’ isin owe se werhaeat! sdelaeees Oe 


Strata cut in boring near Black Brook................ 
_ 


Lone Bracu Seam. 


OOnlis. ai shee» eee ee oe er eae 


Total thickness of strata............ ' 1205, Sigil 4 
« a COAl ik isn Peewee 28 2 


The 


The sections, although not exactly alike, are sufficiently " near 
establish the identity of the principal seams on the opposite sides > 
the basin.* The lower part of the last section, from the Spence 8 
_ downward, is very imperfectly seen on the north side of Cow I DU 
on,the opposite shore, at South Head, as formerly remarked, the 
strata are well exposed. Here, commencing at the bill of the Head, 
a at a point a little above the horizon of the McAulay seam, 1 

section is exhibited :— sfihah tie hes as sbi sh 2 aN 


4 ‘ 
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4 SECTION x." 


SOUTH HEAD, COW BAY. FROM THE HEAD WESTWARD. 


} ra 


Dip North 30° East, < 4° 15’, 


2 ; ¥ELT, IN FEET. IN. / 
RUBIA Seca cies ses ocbesstisdewsdinrebeahore ota bee i oe: 
 - ee 
GAS Meise Signs PER eT O20 2 290) AONE Os BLT ee) ai 
Strata, underclay and carbonaceous shale,.......+.... I 9 “ 


McAunay Sram. ; i : 


az Od ik ORE Sy RS RD PDE RN oe DIA scree SR 
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& BYRDOBAGEOUAMDOIG S01. ove s.nce ov. bsccsincesns gene 0. oot 

a RO abetted Teieisici sv vince wiejo's eteslasee ot om cio nscms ces oO. 4 a 

Beer Cirbonaceous shalé,.:)0i....s0.ec.ecssrcacsees 0 1 

a RULER CL A Viti sie rebers siace oid systaraliarerthostarctcs Laer ate enna, 

; SC ne AS I nosis ce GH RA shaiooelavrare oe Ua Mae “ 
CAMVONACCOUS SHALCT cc cairns viecajcsaslessern tare, 0 2 ; re 


: 10 3 ( 
‘K Underclay and argilldceous shale..........2..20e0005 TO 216 ; 
Miarboraccous bhaleweec. lessees sl. viwcce eee 0 2 ae 
WOME) CORUBE Ss weno cee alee a dele vviseles ove cians dee vical oe (Oaari6 ae 
MURA 9. Dia oly aia s g(a A 20d ale Wao wide Sa astbies 4 201. 9h a 
_ Coat, very irregular, average thickness.......++..+... 0 10 i 
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DARING 515 APH. Rae x, WILE Rowe VT ies 8S «alee ese 
Underclay and argillaceous shale.........-+++eeeeees 
‘Sourn Huap Seam. wrest 
PE OPA snap ny «ye oneness sosenerndvee tad anew B 


ae CNAy's | ao nt Co ee ee aioteaste miele =eraxels ieeese 614 2 


GaN CADUGIOIA 05s. pate seers Lonceeeesenns 2: 


ila ncébits shale?ssesveseeveseessew, a 


bn wget Cae Woes mses eisbewe saan 0 a 
af, 


bs = Be ieant mone 


210 GEOLOGICAL SURVEY OF CANADA. 


‘ FEET. IN. 
Strata: « 930.00 oes Meriiniks saunmcier imo afaepe oe ois siti 67 433 
COAL, COATSC... 0.00 tence cee teen ceswtsersssecseces 1 6 
Strata, with two thin beds of carbonaceous shale....... 80 0 
Coat, with thin clay band......... 0:22 e+eee ee eeeeees es xf 
Underclay and argillaceous shale..........+++++++- ie 1l 0 
Coat and carbonaceous shale.......-..+.eeeeeee foe & 0 7 
Strabeaiie co's s de alee /aeraceloh oie ais.aua divine ee Te « aisle 114 8 
Carbonaceous shale passing into COAL .....-++«ee+++ . 0 24 
Dark-blue argillaceous shale.......... sete eee eee oe 3 riaeOs 
CORT, ahineus) \tieicisie ae Wb aundeos)o:al cays (sl one eit a Ml ote ahaa eee aS 0 3 
Strata............ «avis aia o,ale) Bove }are.ate ee wlaye py pists am heen 26, 4 
Coat, variable thickness, average........-+2e+++e eres : 0 4 
Underclay and argillaceous shale..... .....-.+++eeee: 5 0 
Goan Aire seca telecom» ow rire jest te sWae aed 1 
Birata deeds. Snape hiewdnwrs tee ae rete tide. sapien 37 0 
Coat.and carbonaceous shale... .......2.+2.28esscee 0 6 
Strata, closing with a nodular calcareous band........ A 0 
Total thickness of strata........... 785 2 
do do GOAL wens tuk ‘ 21 6} 


This section at its base connects immediately and conformably with | 
that given at page J'76 as the section of the Millstone Grit on Mira Bay, | 
The most remarkable difference here consists in the abrupt transition | 
from grey argillaceous shale and sandstone, with a great profusion 0 1 
carbonaceous heds, to red and green strata, almost Eqns devoid of © 
such beds. a |) 

In all the sections of the productive measures at Cow Bay and it 
vicinity, although calcareous matter is not entirely absent, it is very 
sparingly distributed, a remarkable exception to the general rule in this 
coal field. There are, however, two thin beds of caleareo-bituminou 
Naiadites shale, over two of the coal seams, and an impure nodula 
limestone at the base of the last section. 

In comparing the section last given with those on the north side of — 
Cow Bay, it will be observed that, although there is no strict accordance | 
in details, the discrepancies are not greater than may be observed in other _ 
parts of the field where the continuity of the strata is unbroken ; and | 
although the coal seams are much more split up by clay and shale band: 
at South Head, yet the total quantity of coal, the approximate distance’ 
between the seams, and their geographical position in relation to thei 
strike, appear to justify us in assigning to them the eqnivalengy not t 
in the sections. . 7 3 


Collieries in the Cow Bay Basin.—Ov. the north side of this basil 
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only collieries which haye hitherto’ been established, are the Block 
Louse and Gowrie mines; full descriptions of which have already been 
given. (Report for 1872-73, pages 276, 286.) Since the date of that 
eport, the pier or wharf at the Block House mine has been enlarged and 
_ Strengthened, so as to give greatly increased facilities for loading, and 
security against storms. 

At the Gowrie mines, a new shaft has been sunk about three quarters 
fa mile from the Odiorne pit, to cut the seam at the depth of 256 feet, 
on the extension of the north-west levels. It has been provided with 
all the requisite machinery and appliances for hoisting and pumping, 
and is connected by railway with the old works, and with the wharf. » 
Near the extremity of South Head, a colliery was established about 
s ten years ago, to work the South Head seam; the land area of which 
underlies about fifty acres. This seam is of considerable thickness, 
ut irregular, and much mixed with shale and clay bands, and with 
_ impure and pyritous coal. The upper portion, however, three fect four 
inches in thickness, is of good workable quality. 
In the earlier stages of the operations, the coal was worked by a 
‘slope from the crop, and a level or drift from the shore; but in 1866, 
aa the lease became the property of a New York company, a vertical 

haft was sunk—seventy-one feet in depth—to cut the ‘seam about 
“ eighty yards from the crop, and considerably further inland. From the 
cant bottom of the shaft, a drift has been extended ninety yards to the dip, 
and levels driven about 150 yards, connecting the shaft with the former 


Collie at 
coli a 


kings. The coal has been extracted, both to the rise and’to the dip 


f the shaft; the bords being driven sixteen feet wide. Two steam 
en; gines of ten-horse power each, were employed at the surface for 
pros 1 ping and ees ; and a light railway, a little over pee a eile in 


it ‘000 as a year, pete ite aateaat and for the tie 8 rs 
coal is of excellent quality, remarkably hard and compact, 


> of withstanding exposure to the weather. As there can be 
; the seam may abe, ger to, as lngeAnite extent under 


» which is ee o 


eo bee ae 


Ss hood 
‘a 


- 
‘ 
a 


a ee 


212 GEOLOGICAL SURVEY OF CANADA. 


also workable, will be accessible in this way, this mining property, — 
from its advantageous position in other respects, must prove very” 
valuable when the difficulty—which seems far from insuperable—in © 


. . . 
regard to a shipping place, is overcome. 4 


Tur Guace Bay Basin. 

The anticlinal axis separating the Cow Bay and Glace Bay basins, — 
skirts the nerthern shore of Cow Bay at Cape Percy, or North Head. 
The opposite dips on either side of this, axis are visible in the precipitous” 
cliffs at and near the North Head; where the strata also afford evidences 
of an inconsiderable fault. : 
The Glace Bay basin presents a striking contrast to that of Cow Bay, — 
the latter being comparatively narrow, with steep dips on one side, | 
while the former is wide, and has uniformly gentle dips on both sides. 
The axis of the trough runs in a course N. 60° E., or about twelve degrees” 
farther to the north than the anticlinal axis; and it is cut off obliquely 
by the shore line in a direction nearly at right angles to that of Cow 
Bay. It is also traversed longitudinally by the two parallel valleys of j 
Great and Little Glace Bay brooks. Great Glace Bay brook widens into” 
an extensive tidal lake or lagoon; and the direction of both valleys 
coincides with that of the north shore of Cow Bay. As there is no fault 
or break in the continuity of the strata throughout the entire basin, 
the valleys are obviously due to denudation. 7 
This basin embraces, in addition to the beds exposed in that of Cow 
Bay, 610 feet of strata, overlying the highest of those last named; and in | 
these upper beds includes besides several minor coal seams, one of very 
great importance—the Hub seam—the highest workable coal seam in the” 
series in this district. The Hub seam, in so far as regards its land area, 
underlies a superficial extent of only 150 acres, at the extremity of the 
promontory of Table Head and Burnt Head. The next underlying _ 
workable seam,—the Harbor seam—the equivalent of the Block House __ 
seam of Cow Bay is also very partially exposed on land, having an__ 
available area of 2,343 acres. These two seams, being cut off by the sea 
on either hand, in the direction of their crop, as well as to the dip, pre 
sent on the map the appearance of segments of concentric circles; as do. 
also the underlying seams and accompanying strata. The latter, how- 
ever, continue their course on land in an easterly direction, and in ¢ 
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i Harbor seam. In this basin it has been worked at the Bridgeport, 
ef Reserve, Caledonia and Clyde mines. It represents the McAulay seam 
» of Cow Bay. . eet he 
ic _ The attitude of all the seams in the Glace Bay basin (extending for ie 
oe length of about twelve miles), as ascertained by careful measurement, ae ae = ae 
i: _ and recorded on the map, is a striking proof of the general regularity of the meastres ig | 
deposit and absence of faults which characterize this district. faults. ie 
| The following section shows that there is, however, a considerable oe ' 
_ thickening of the beds between the several coal seams, as they are traced - bese 
- eastwards. « ii 
a Pa te 
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The continuation of - this section downward fo abstract of which is 
given at page 181), is in rocks which, like those in the Cow Bay sections,” 


a chiefly distinguished from those above enumerated by the preva- ae 
lence of red and green sandstones and shales, and the extreme irregu- ie 
larity and poverty of the beds containing carbonaceous matter. Chant ig . 

e following explanatory notes refer to the above section : ae 


At this point, in the section, the fossiliferous Timestone beds com- 
1ve, none being found above it. ; ; 

: The following section, obtained from acareful record of ‘the sinking srt st 
new or Sterling Pit, at the Little Glace Bay mines, embraces all 
rata comprised | within a thickness of 234 feet, immediately over- 
Sera seam. Elevation O3 a ant above the sea, eighty feet : 
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Light blue and grey, fine-grained sandstone, in wedge-shaped masses, 

(“ Liver-rock”)............ Spite sieteretat tate si='2 sige Pieve Manatees et eeee Pee 8 
Argillaceous shale and sandstone...... Beals ehed RHA ae alo oe Peg The 23 
Coarse-grained grey sandstone,....... Or ae RC anteater O 7 
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(c.) The Back Pit seam, as specified in the general section, is given from 
- méasurements in the cliffs on the south side of Great Glace Bay. The 


’ donia mine, is as follows :— 
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(d.) The Phelan seam is six feet two inchés thick at the Reserve mine ; 

4 eight feet at the Caledonia mine ; and six feet six inches at the Clyde 
mine. 

a (e.) The Ross or Emery seam is very variable in thickness, showing, 
even in the limited extent of the workings at the Emery mine, a differ- 
ence of one foot; being four feet nine inches at the west, and five feet 
“two inches at the east end of the main level. The section of this seam 
is from a boring on the sea shore at Schooner Pond mine; that in the 
general table of worked seams (Report far 1872-73, page 291) was mea- 


sured in the slope at the same mine. The following are sections of the 


"same seam at two different points still farther east :— 


BAST SIDE OF SCHOONER POND. 
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- section of the same seam obtained in sinking the engine pit at the Cale-- 


Section of the 
Back Pit seam. 


Sections of the 
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The section of the measures in the Glace Bay basin at the nc rth 
western or Bridgeport side, commencing at the same point as in ih 
previous section, is as follows :— ; 


SECTION XII. 
GLACE BAY BASIN. TABLE HEAD TO BRIDGEPORT. 
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’ The precise point in this section, at which the Millstone Grit give 
- , place to the productive measures, is by no means clearly establishe Nd 

but it is believed to be approximately as here stated. It will bf 

observed, on comparing sections XI and XII, that although the to 2 
te 4 ae thickness of coal on the north-west side of the basin is a little in exe Si 
7 of that on the opposite side, the aggregate thickness of strata in t tha 
latter, is 173 feet more than in the former; and this excess of thick 
is distributed nearly proportionally, in the intervals between the seve 


coal seams. Fs 
Cannel coal. The following explanatory notes refer to Bettion XII. a! FY 
aes (a.) Cannel seam.—The occurrence of cannel and canneloid coal in th Ss 


and in some of the other basins, has been frequently noted. From t 
general presence of obscure fossil forms, of a brackish-water type, incl 
ing fish scales, teeth, coprolites, Cythere, &.,/and from the large proportion 
of earthy impurities associated with wank beds, Dr. Dawson h 1 
suggested that they owe their origif to the accumulation of fines 
vegetable mud or muck, in the shallow ponds and lagoons of the carbon 
iferous period, They are generally too thin to be profitably worked 
but in this instance it may be otherwise. It is the most importam’ 
cannel coal that has been observed in this field, and attempts were ma 
.on a small scale, several years ago, to work it; why these were 


ook doned, I am not aware. 
B: pee An analysis of the coal was made by Professor Tiers How 
a Windsor, N.S., which, together with his pocompan ring remar} 


: here reproduced :— 
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“appearance of cannel coal; gave a brown powder, and brownish- 
ck streak; burned alone when well heated in a flame; in a closed 
be gave much volatile matter, and left a rounded swollen coke. 
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| Proximate analysis gave :— 
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: “The amount of ash here, though considerable, is smaller than that in 
e well-known Scotch cannel from Capeldrae, which gave, according to 
Hy e, 25°40 per cent. The volatile combustible matter is evidently high 
nough, in proportion to the fixed carbon, to mark the class of minerals 
which the specimen belongs.” 
)) ‘Harbor seam.—The sections of the Harbor seam given in the 
eral table in the previous report, are measured in the working pits of 
Ynternational and Little Glace Bay mines respectively ; while that 
an at page 214 of this report, is taken at the sea shore, near McPher- 
Point. They exhibit no great variation in thickness or quality ; and 
6 seam and its equivalents in the other districts, may be regarded as 
e most regular and-valuable in the entire coal field. ri 
representative sample from the International mine, at the depth of 
feet, was analysed by Professor Chapman, of Toronto, and gave: 
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alan seam.—The section of the Phelan seam given ‘above, is 
a rded by the sea cliffs at Bridgeport. At the distance of half a 
om the shore, in the main level of the old Bridgeport mine, the 
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had increased in thickness to twenty-eight fect; and in a 


r 


i 
—s 


ee!” 222 GEOLOGICAL SURVEY OF CANADA. 


ee: . larity of the Ross seam is confirmed by the last section; it is founa| 
at and near the Bridgeport shore to be only one foot eight inches 

Ne thickness ; while, at the Emery mine, not quite two and a-half mil 
is distant to the east, it is tour feet nine inches and five feet ten inches 

; the west and east ends respectively. 

SP Irregularities These irregularities of the coal seams are greater in the lower seam 
Bal gos. and, consequently, considerable difficulty has been experienced in tracing 
; the Lorway or Gardiner seam, and that immediately overlying it.* 
sinking the west pit at the Lorway mine, the following section o¢ 
which it is difficult to reconcile with either of those given above: 


r SECTION XIII. 


oe, f LORWAY WEST PIT. 
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Argillaceous underclay ...... sss Seuss esicee oecaee 
Clay, and fine-grained coherent sandstone, with ironstone 
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Blue argillaceous shale.............. 
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lt may here be mentioned that it is stated on good authority, that at 
.e Gardiner Mine, in the immediate vicinity of the engine shaft, 
hough apparently not cut in sinking that shaft, there occurs a series 
strata of coal and clay in thin bands, with an aggregate thickness of 
ve feet, overlying the Gardiner seam, at a distance of thirty-four feet. 
his coal group would represent the so-called Dirty seam of the above 
ection, and bring all the facts into near accordance with those observed 
other parts of the field. 
_ As regards the collieries in the Glace Bay district, there are no facts 
j0 be noted in addition to those already given in the Report for 1872-73. 


| Sypney Harzor Basin. 
Fe ‘ In the further extension of the Coal Measures westward, the next basin 
‘which comes under notice is that of Sydney Harbor, which includes the 
Low Point and Sydney mines districts. It extends from Indian 
y and Bridgeport Basin, as far as Point Aconi, and embraces all the 
al seams in the field. . 
‘An anticlinal axis, which skirts the north shore of Bridgeport#Basin, Bridgeport 
nd ‘runs thence westerly to a point midway between McPhee and paar 
Kay Brooks on Sydney Harbor, divides this basin from that of Glace 
ay, as the parallel North Head anticlinal divides the latter from the 
Bay basin. * é, 
On the north side of this axis the rocks dip at angles varying from 
>—16° at Lingan, to 40° at the Victoria mines. The sea coast follows 
Id of the strata in such a manner as to bring the entire volume of 
he Coal Measures upon the cliffs in several fine sections. From Low 
int lighthouse to Lingan the strike of the rocks is nearly parallel to 
.e shore—for a considerable distance quite so. The section has been 
uly measured, and is, in abstract, as follows :— 
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SECTION XIV. 
ayDany HARBOR BASIN. LOW POINT TO LINGAN. 
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i Davin Heap Sram: 
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P. + Coal, very good...... 


- : —_——— 8 
ROGUES arises Corot s isthl oistesys au se baw sepah sneha shake Sahat betes he 13 
BOOM eee stants mee MO See Fo ca eve o cio winleeravaie wtmracereol vem e 3 1 


_ Strata; underclay and sandstone...........-. epaletereracrtare 18 
= Coat and shale in five bands.......0...020se seve coe 2 
| Strata; many bands of fossiliferous limestone and car- 

MONACEOUS SHALE. 0. sevverersveverererssceruave 160 

Coa. 

— uals ce cates sore Ss Ld acta eae sg SAS ee | 0 
i: _ Carbonaceous shale....,...+.---+- eencornor acta) 4 
a: (AST his cen Peas. Sra ANNA ACERS SE ITER RT Cpe or an 1g 
Carbonaceous shale. ....0...+-. esse esses See IW) 9 


SRRMTDABIC. oe sy sive’e wore GSC iHiele W's Aine Ge Dewees Sandner 36 
MERC ATR ie Viale eel) Uecla Slur cic gaia viacdisle's alias Sd atray narsen ious 3 
Strata ; many calcareo-bituminous fossiliferous beds... 64 
e. Coat. 
es ata kisses « Sonica Sepeeoneht eddy tan Qritye® 
; Carbonaceous Waddie Steels haan einastediy 0 14 


Strata, terminating in calcareo-bituminous Naiadites 
oy SUSE Ses, JO DEORE OCU IGRI IICY acta Ne ara eas 12 


_- Norrsern Heap Suan : 
Male tee ea aire Hato geeiaieieleigieye + se sili Pett i as 


“oem pinging a coarse conglomerate......+++s+++4- 75 


Laveas Mam Spam : ; 
Coal, Booth wtncacs tingact aunts tea Bae 722° 
its peal a0 og peas OMGOMP BORIC OE Sk 


. Gosh sccee cnet a) 050 Ns a, 918) 010, 0/0) (er ela e 8.0 8 19) 0 08.4. 


righ one irregular limestone Oe nce ee ae 
and clay, in fiye bands....+-+++- sjasmuengeae vagea aye ele 


ite calcareo-bituminous Naiadites shale...... 


Pee 


; ‘9b oper nls p. 219, 


*¥EET, IN. FEET. 


ay 
6} 


10 


11 


' * hs ah wet 
Ga is: Re, Sta 
% : Bis 
226 a thas SURVEY OF CANADA. | 
FEET. IN. FEET IN. 

: Strata, chiefly societal and one limestone bed ssa. c 37 43 
Ee . OAL. <4 vas sales « whew hai bis» 6.5 Aman chen keine 7 
Strata... suas pa eae RAE Per a ae 

: Coat 
Coal’ ..2vscune wees haut cles Seu stint w teGe aves PSI a a - 
Argillaceous shale.....ccc.coe evceseccsessosese 
Coal ..... ey oc ey no deenee pace aaat be sini Sehr ge 1 
resis biel ae 
4 Strata, underclay and arenaceous shale.........+++0++ LATE. 3 
Coat, carbonaceous shale and clay..........+.++++++- 0 Vb 
Strata, underclay, &..... Se clus tin Seale eeigls ieaigss 3 beter ies 8 6 
GOATS, a9e ois vt Sats auece tat incite eta nitane Sn aiehelal ete e armel Z Oe iT 
Strata, chiefly bluish sandstone, streaked with black 
(Millstone Grit). ..6.... ce ceeeceeeccereeeees 8 fy Ge 
CoaL. 
Traces of a coal seam exist here, but nothing posi- 
TIVELY BROW, C5 scenes c.g esa en sie Couns Sein 


Strata, partly estimated; sandstone and argillaceous 


Coat. 

Traces of a coal seam, but not seen in place....... 
Strata; sandstone, estimated dip < 8°............ 
Coat probably the representative of the Lonway Sxam... 
PSU bA cies oe etec wig tpt afer a Ware sturaroliacy <i kis. dK ermiove'ss & Fie sae ane 


Total thickness of stvata.......0.... 0000 


“ “ CORN gain tanitipacara Some 


_ Low Point ' Low Point, which is situated at the eastern entrance of Sydney 
ai Harbor, and at the extremity of which stands the lighthouse, is 
extensive level spit or cape, composed of clay and gravel, showing 
exposures of rock for a distance of about halfa mile on the dip. Thi 
space is, however, estimated, and the thickness included in the sectio 
as if underlaid by the rocks which, from the debris in the bank and ¢ 
the beach, probably consist of red and green marl and grey sandston 
Exclusively of this, the section embraces a thickness of 348 feet | 
inches, for the most part exposed, of strata overlying the highest 
those in the Glace Bay section, and including an aggregate thickness 
ten feet three inches ef coal in five distinct seams, one of which, hei lee 
is workable. oy. 


The lower portion of the above section is very doubtful as regards 1 4 
coal seams, which, with the exception of the last, are only indicated | 


obscure traces at the sea shore. The lowest seam, a, ie believ ve 
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represent the Lorway or,Gardiner seam, is very much reduced in thick- 
mess ; and is seen at water level on the sea shore to be entirely nipped 

ut by the sandstone within which it is enclosed. +h by +h 
¢ the section at the west end of the Lingan tract, along the shores of 2 
ey Bazey Harbor, from the lighthouse towards the town of Sydney, is : 

yell exposed, with the exception of the part occupied by the low, flat | 
expanse of sand and gravel at the summit. The rock exposures com- ae 
n mence about three quarters of a mile from the lighthouse. The follow- ) 
ing is an abstract of the section :— 
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Coat, calcareo-bituminous, fossiliferous shale and aren Ape cela 
laceous shale; in six bands........+.sesssseeees 2 2 
_ Strata, with one thin bed of fossiliferous limestone.... 57 
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The Millstone Grit may be said to commence at the point indicated in 
_ the section. The Prazer or Mullins seam, with six feet of good coal rout 
at the outcrop on the sea shore, is 633 feet, 5 inches below the base of this Mullins. soem 


5 


section, the interval being ‘occupied by rocks of the nature above des- ; 
 cribed. (See p. 185.) 

i _ In the Victoria seam there are some remarkable peculiarities which 

have been noted and described in the Report for 1872-73, p. 255; and ta 

| which seem to assimilate this seam to that worked at the Block House fe 
- mine at Cow Bay, with which, on other grounds, it appears undoubtedly Identity of the — “ig 
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: uo 
to be identical. It is also worthy of remark—as it has been suspected by Block House 


some that the high angle of dip may be connected with a fault which, eae he 
occurring under the sea, might be fatal to the works at the Victoria mines 

-—that in sinking on the seam farther to the dip, the angle gradually ge 
but sensibly diminishes ; from which, as well as from other circumstances, , 
it may reasonably be inferred that no break in its continuity is likely to 


» exist. on 
 Collieries in the Lingan Tract.—With the exception of those enumerated Goilieries tues Re 
and described in the previous report, there are no other points at Meo ns 
which coal has been systematically worked in this district, although 

t has been extracted on the crop of the seam, at several places, by ! ge 
the neighbouring farmers. At the Lingan mine, owing to an ee.” 


cident which had occurred at the old works, a new upceast shaft for 
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ventilation, has recently been sunk, sixty-five feet in depth, consider: - ) 
ably to the northward of the former. At the Barasois mine, which - 
was opened by the General Mining Association, chiefly for the purpose 
of working their sea-area, operations were resumed last season, on a 
small scale, but resulted in the discovery that, at that point, theré 
was not sufficient cover over the seam to render such workings safe; 
and they have consequently been abandoned for the present. At the 
Victoria mine, the slope, which was previously 615 feet in length, + 
was sunk last season 135 feet further to the dip, and levels driven 
east and west to a considerable extent with most satisfactory results. 

Sydney Mines District—On the opposite shore of Sydney Harbor, 
two miles from Victoria mines, is the Sydney mines district, the seat of 
the most extensive and prosperous mining operations on the island. It 
extends in a north-westerly direction, a distance of about five miles, 
with an average breadth of two and a half miles, being separated from 
the Boulardrie district by the Little Bras d’Or. 

There is a most perfect symmetry between the Glace Bay basin and : 
that of Sydney Harbor, as is shown by the fact that the coal seams and 
accompanying ‘strata in their strike from the shores of Indian Bay to 
Sydney mines, are parallel to those of the Glace Bay basin on its south-~ 
eastern side, as are also the Bridgeport and North Head anticlinals res- 
pectively ; and there appears to be no such difficulty as has been felt by _ 
previous observers in correlating the seams on the Opposite sides of 
the harbor, without having recourse to the agency of faults, of the 
existence of which, in the productive measures here, there is no evidence. 
This area is occupied by the extreme western end, and asmall part of 
the south-east side of the basin; the rest, as far as Low Point, being hid- 
den under the waters of the harbor. The opposite side of the basin is 
affected by an anticlinal axis running through Big Pond and the valley, 
stretching southward. The measures, in their extension westward, 
are thus deflected inland. On the crown of this subordinate anticlinal, 
which appears to run out at a very short,distance from the shore, the 
crops of the Sydney main seam and of all those overlying it, are broken 
off by the encroachments of the ocean, and by the erosion which has 
originated the lagoon and valley of Big Pond. For a considerable 
distance at the west end of the district, however, the land area includes 
all the coal seams, as high as the Lloyd Cove seam, the shore line being 
approximately- parallel to the strike of the measures. 
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16, section along the ett) saue of Sydney Harbor is remarkably section north | 
1 exposed ; the cliffs being high and the angle of dip, which nearly Sydney Harbor. 
cides with the direction of the shore-line, also sufficiently high to 

how clearly the order of succession ; and the concealed intervals are— 
mportant. This section has been measured and recorded with great 


: uteness of detail by Mr. Richard Brown, as before mentioned. The 


Benes abstract, reduced for the most part from my own measure- 
a nents, will be found to differ from Mr. Brown’s, chiefly in the diminu- 

n of the thickness assigned by him to the only concealed interval in 
e whole section, namely, that occurring at Lloyd Cove, which we are 
ow enabled to fill up accurately from the pit section at the New Win- 
ng, recently completed. 
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Mr. Richard Brown, a most excellent authority, has assumed the 


J 


se of the productive measures to be at this point; the underlying Base of the 
rata, consisting of an almost unbroken succession of beds of coarse onmtoue 
grey sandstone, such as are characteristic of the Millstone Grit, with 
ey one extremely irregular coal seam, at a depth of about 450 feet 
low Stubbart Point. In other parts of the field there are without 
ubt beds resembling those of the productive measures, and one worka- 
ble coal seam (the Lorway or Gardiner seam) which, in stratigraphical — 
position must underlie the point referred to ; but as, in the Sydney mines 
tion, such beds are exceedingly rare, JT have in this and the following 
tions omitted all beds below the line determined by Mr. Brown, as the 
ase of the productive measures. Certainly, the measures exposed in 
the sea cliffs, on either side of this point, although without any appear- 
ance of unconformigy, exhibit very strikingly the change which has been 
noted and commented upon at page 195, 
A few notes referring to the above section are subjoined : 
(a.) Cranberry Head Lower seam.—Many erect Sigillarie are seen OVEr- Cranberry Head ia 
ng this seam, with trunks from two to three feet in diameter. One of Lowes tenn ae 
hese bends down the seam and forms an elevation in the overlying mea- 
‘es, The floor of the seam is very rich in Stigmariw, which spread 
hrough the clay and ‘over the sandstone in all directions, sometimes 
tertwining. 
_ (b.) Lloyd Cove seam.—This seam after traversing the promontory near royd Cove © ¥ 
anberry Head, a distance of five-eights of a mile, is cut off by the sea; Sees ae 
t, being affected by the undulation in the measures caused by the Big | 
Pond anticlinal, emerges again on land near Bonar Head, thence contin- 
uing its course north-westward parallel to and at a short distance from 
he shore line, with slight undulations, as far as Plant Point. Its section © 
; nearly uniform throughout this entire distance until within fifteen — 
chains of the Little Bras d’Or, where it splits into two seams by the — 
au ual thickening’ of the clay band immediately underlying the upper 
of coal which, at the outcrop in the sea, cliffs, is separated.from 
wer part of the seam by fourteen feet six inches of strata. 
Chapel Point seams.—These seams crop out in the cliffs to the 
; Head at Black Point, a distance of a little more than | 
nd a half from Chapel Point. Here they are considerably | 
and more important than ‘at the latter place, and. the thickness 
on strata is considerably reduced. The upper seam at 
3 two feet five inches of coal, and the lower, nearly 
ervening strata being only twenty-one mek, At Se 
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ae ' Point, seven-eighths of a mile farther west, where they re-emerge fror 7 
be - the sea, the upper seam is four feet, and the lower two feet six inches im} 
Be . thickness, separated by eighteen feet of shale. | 
BR Fr opeititerdus (d.) Fossiliferous Limestone.—Immediately underneath the thick bed of f 
ee aatane sandstone, which occurs towards the base of this part of the section, the 
. first bed of fossiliferous limestone in the descending suceession of th 
strata appears ; after which such beds are numerous. 
ae 2 Sydney Main - (@:) Sydney Main seam.—This highly important coal seam has bee i! 
Reems, 808 traced by numerous trial pits and boreholes throughout the entire dis. 
trict. It maintains its full size, as specified in the section, as far as Bi 1 
Pond.; but in tracing it thence to Little Bras d’Or, it is found, while s 
a oe preserving its excellent quality, to diminish considerably in thickness, 
Lee At Cox Hill, about three miles from the. har bor, the seam was found on 
e ee trial to be only three feet seven inches thick at the crgp, and to diminish | 
’ . rapidly to the dip. Half a mile to the west of Cox Hill it is affected b | 
ee a downthrow to the west, but only to the extent of a few feet, Atacrop 
pit, three-quarters of a mile farther to the nor th-west, the seam is only 

two feet two inches, and at the shore of Little Bras d’ Or, the same distane 

still farther in the same direction, it is three feet in thickness. Bs 
Be dien Cove (f.) Indian Cove or Number Three seam.—This seam, with its equivalent : 
ae in other parts of the field, is remarkably persistent and regular in thick 
a ness, although rather impure and sulphurous in quality. The sectior 
given above is that at the shore of Sydney Harbor: at a pit opened 
by the General Mining Association, about a mile to the Biagio it’ 
eo a little different, being as follows :— 
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It has also been opened a mile farther west, by several shallow pits 8, 
where the eae ayite section is exposed :— 
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4 Near the shore of the Little Bras d’Or, the same seam has also been 
worked to a small extent near the crop at Edwards’, Laffin’s, and Young’s 


Fae ¥ ; : 
‘pits, where it has this section :— 
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aa 5 3 Pe 
- (g-.) It is at this point in the section that the remarkable phenomenon as 
. y 7 
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of the splitting of a coal seam, apparently by the gradual growth of the 

roots of a tree embedded in it, is displayed. (See page 203.) 

~ (h.) Fossiliferous Limestones.—Up to this point, the thin fossiliferous fossiliferous 
"limestone beds oceur in considerable profusion, but below it no trace of Limertonet a 
such beds is to be found. a 
Es - The section at Little Bras d’Or is only partially exposed, so as to be BtS- 
- capable of direct measurement; the banks of that channel being for the rs se 
~ most part low and flat, especially throughout the south or lower half of eee 
| the section. From Plant Point, the promontory at the eastern side of ia 
be the channel, to the outcrop of the Sydney main seam, the strata may be 3 


f 

| measured with tolerable certainty ; the rest. of the section is for the Meteo 
rs. most part only estimated. » ae 
> a 
me ye 
a. SECTION XVII. ae 
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ieee the point which, following the determination made on the e: 
side of the district, has been assumed as the base of the productive 
sures, a few other coal seams are reported to exist, one of which is saic 
to be five feet in thickness. But (with the exception of an eighteen 
‘a _inch seam which crops out a short distance above the bridge, and may 

the equivalent of the Ingraham seam), I have failed to authenticate - 
reports regarding them. ar. arenes ett 
“+ (@) In the above section no aecount appears of the. © 
; - Point seams of the harbor section; which, as. we shave S¢ 
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cing them westward, tend to come together, and to increase in 
thickness and importance. This is the more remarkable as, on the 
ow estern side of the Little Bras d’Or, a very thick and fine seam occurs, 


a 


which, I consider, must represent these seams compressed into one. 
| Their apparent absence on the eastern side may be due to a large 
area of low ground occurring where their outcrop might be looked 
> and to the accidental failure of the attempts hitherto made to find 
_ them by boring. There can be no doubt of their existence in some of 
_ these concealed intervals; and, consequently, the aggregate thickness 
of coal in the above section may fairly be augmented by about five 


oF i. 


f eet. 


ee Collieries in the Sydney Mines District—Of these, as I have formerly Gotliniae eee sou 
; had occasion to remark, by far the most important is the Sydney mines ; Ste 5 a a 
| a detailed description of which is given in the Report for 1872-73, pp. : 
2 to 248. The new shafts there mentioned were successfully com- 
eted in November last; and the coal was reached at a depth of six 
undred and eighty-one feet from the surface, and found to be of the same 
thickness and quality as at the Queen pit workings. The arrangements 
iz or draining the mine and raising the coal at the New Winning, the 
5 ‘branch railway to connect it with the harbor at North Sydney, and a 
: “new wharf, are nearly completed, and a very large addition to the out- 
put of the mine can now be commanded. The new wharf will be 500 
eet in length, with greatly:increased and improved facilities for loading, 
and with sufficient depth of water to accommodate the largest class of 
vessels. At the New Winning, thirty-two double or tenement houses 
for the miners have also been erected. ; 0 2 a 
The works of the General Mining Association, on the main seam at. Works st 00x ; 
x Hill, were chiefly of an exploratory character. Besides a series of aoe a 
rings, a shaft was sunk to the depth of seventy-four feet; but as the — 
am. at this point was found to be comparatively thin, and the measures 
turbed, these works were abandoned. A branch railway from the 
n line from the Queen pit to North Sydney was nearly completed as 
‘as Cox Hill. It was designed to form part of a line to open up 
liexies, if required, on the Company’s property in Boulardrie Island, 
iS never been brought into use, and the works have been allowed 
into decay. — aig te | $i) . 
ther collieries of importance have hitherto been established in 
‘mines district, nor have any of the other seams been’ 
or*continuously worked. In a few instances, however, — 


ned on a small scale, with a view to the exportation 
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of the coal, and crop pits fer the supply of the neighbouring farmers are 
numerous, but undeserving of special notice. } 
The Lloyd Cove seam was opened ten or twelve years ago by thee 
Association, by a slope from the crop, and a level driven from the shore 
The slope is situated a little over half a mile to the east of the Queen pif 
and extends to the water level at the shore, with which it is connecte , 
and by which the mine is drained. From the foot of the slope a pair of 
drifts have been driven 200 yards to the dip, and a level extended to the 
north 350 yards. These works were discontinued in 1867, owing to th Be 
somewhat inferior quality of the seam, and because the colliery estab-4 
lished on the main seam could supply all the demand. I have no recor 
of the quantity of coal extracted at this point. , 
On the Indian Cove or Number Three seam, the General Miniz 
Association have also opened a colliery, about a mile to the west off 
Indian Cove, but this also was abandoned several years ago, for th 
reasons just given. I have been unable to obtain any precise inform 
tion as to the extent of the works at No. 3 Pit, or any statistics of its! 
production. The shaft cuts the seam at 260 feet from the surface, which | 
is eighty-nine feet above the level of the sea, and I understand that a very 
considerable quantity of coal was obtained at this place. | 
About one mile farther to the westward, and a little outside the. 
Association’s boundary line, works were established on the same seam 
by Messrs. Roach and McInnis, and were subsequently continued by 
Mr. Ingraham, of North Sydney. Here the seam is four feet thick and 
the principal shaft only twenty-five feet deep; there is also a slop 
from the crop about fifty yards in length, and several smaller openings. | 
This colliery has been very little worked and the amount of coal extract- 
ed is inconsiderable. Operations were suspended in 1868, and were no 
resumed till late last autumn, when a little coal was extracted. 2 | 
Between this place and the pits opened in the vicinity of the Little | 


Bras d’Or (Edwards, Laffin’s, &c.), a distance of two miles, no other | 


latter point the seam is improved both in thickness and quality. The | 
section is, given at page 237; and an analysis by Professor Chapman of 
Toronto, of a sample from the Edwards pit, is as follows :_ 


openings have been made on this seam, so faras I am aware. At the | 
| 
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ie: he Collins mine (sometimes called the Little Bras d’Or mine, has The Collins 


been opened, on a seam which is believed on good grounds to be the rd 
equivalent of the Stony seam of the Sydney mines section, but in 
a greatly improved condition, as regards both thickness and quality. 
It is situated on the south-eastern shore of the Little Bras d’Or, about 
: sur miles from the sea, and half a mile below the new bridge at Howley’s 
ry. It was first opened by the General Mining Association in 
333, by a level from the water's edge, and was worked by them, on a 
‘small scale, for three or four years. Being, however, outside the limits 
of the Association’s property, as subsequently determined, it was aban- 
doned by them after yielding about 9,000 tons of coal ; and has been | 
‘intermittently worked by other parties till the year 1868, during the 
‘greater part of which time the sales of coal have averaged, according 
o Mr. Brown, 4,250 tongs per annum. / 
The seam, although somewhat irregular in thickness, may be said to 
rage five feet throughout the workings. Professor Chapman visited anays by 
this mine in 1873. He gives the coal an excellent character in every peer oY 
r pect. The following is his analysis of it :— > 
- Moisture,.... BEE en TR IeG raere 
Volatile combustible matter 
Fixed carbon.......++++seersee reer Aenea Oe eee 
Sulphuy.,-.---.-</- =. Sats EA ARTA. 
/AEL Ge, (ARG pOOCOeD LA ono Merrie ciate s hejentecercoealenetaltgs 
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e dip of the seam is N. 71° E.<6°. It was worked from the crop 
, slope connected with an adit running in from the shore ; the slope 
uated about 420 yards from the outcrop at the water level on Little 
43 d’Or. A shaft ninety feet deep has been sunk 220 yards north-east 
the slope and considerably to the dip of the seam. It has been 
nn cted underground with the other workings, but. has never been ~ 


wharf, suitable for vessels of light draught, has been constructed only 
rds from the slope and connected with it bya tramway. From the 
hus afforded for raising and shipping the coal, it seems reason- 
that under ordinary circumstances this colliery might be 

i rable profit, provided the seam retains Gita thickness 
existing workings. During the current year the mine has 
ot pened by a Toronto company, with larger capital, 
t of DM. 8, N. Robinson. A new slope se been 
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_ its peculiar configuration, with precipitous rock cliffs-on each side for a 


' The apex of the triangle, Point Aconi, is about the same distance north, 


_the entire thickness of the productive coal measures of Cape Breton, 
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driven N. 47° E., a considerable distance below the old water level, from | 
point 130 yards from the wharf; and some coal shipped. _ 


Hy! 


Bras p’OR Basin. - 


A little to the west of the Little Bras d’Or, a low, broad anticlinal, 
running from Point Aconi to Saunders Cove, deflects the strata to the 
south, to form the Bras d’Or basin, which includes on opposite sides, the 
Boulardrie and Cape Dauphin districts. | 

It has been held by Brown, Hind, and others, that the Little Bras: 
@’Or runs approximately on the line of a fault; and Professor Hind, 
reasoning from some assumed correspondence of certain of the al 
seams in the Boulardrie district with others at Victoria mines, has even 
specified the direction and amount of the supposed fault, making it a 
upthrow to the north of 400 feet. On careful examination, [ can find} 
no evidence of such a fault, nor any break in the continuity of the coal | 
seams, some of which, from the circumstance of their strike coinciding » 
for considerable distances with the bends of the channel, have their out. 
crops on either side more or less remote from each other, thus, perhaps, | 
suggesting the idea of a fault. The existence of the channel itself an 


great part of its length, might seem to confirm the idea referred to 5 
but there can be little doubt that these features are due entirely to denu- 
dation. 

Boulardrie District.—This district, for the most part held under lease. 
by the General Mining Association, is separated on the west from th 
Sydney mines district only by the deep, winding channel of the Little 
Bras d’Or, nowhere more than a hundred yards wide. It comprises the 
north-eastern extremity of Boulardrie Island, andeis a triangle, the base 
of which is the south line of the Association’s lease; and extends from the _ 
Great to the Little Bras d’Or, a distance of rather more than five miles. 


and the extent of the area is about twelve square miles, underlaid by | 


including some very important seams of coal. 

Although enough has been ascertained, by an examination of the 
outcrops of the various coal seams, to establish the structure, any section 
which I might give of the measures on the west side of this channel 
would necessarily be very imperfect, owing to the want of good expo- 
sures; nor is it necessary, seeing that it would be for the most part a 
repetition of the former, or forestalling of the next succeeding section, 


2a aod ‘ ae : 
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; few remarks may, however, here be made with respect to the relations 

of the seams on the opposite sides of the channel. \ 
1. The Cranberry Head seams of the Sydney mines section, one or both, 

¥ represented, in the Boulardrie district, by the Point Aconi seam, which Point Acont "2a 


arun of only twelve chains on land, traversing, near its extremity? en 

long narrow neck terminating at Point Aconi. ts be: 
_ 2, The Lloyd Cove seam, which, as we have seen, is split near its out- Ry a 
. on the eastern side of the Little Bras d'Or, appears to maintain “a 
approximately the same conditions on the western side in the Boulardrie ae 


listrict, where it is represented by the Upper and Lower Bonar seams, Uppersnd 
: . ; 7 , ower Bonar 2, 
ly the same distance apart, but improved in thickness and qtality. seams 


3. The Stubbart seam, a fine seam of coal, abont eight feet in thickness  gtuppart ccna ‘e 


ecupies the place, and is doubtless the equivalent of the Chapel Point ae 
seams of the Sydney mines section, although, as already remarked, its a 
ecise position has not been ascertained on the east bank of the Little ~ by 
as d’Or. | | eet. 

4. The Sydney main seam, which, on the east “bank, is only three feet _ ee: 

ick, has its equivalent on the opposite side of the entrance, in'the . Soh 


wley seam, which, in a pit, ‘fifteen chains distant fiom the bank, Crawley seam. , 


seventeen feet deep, sunk by the Association, has the following = 
a : 
> F FEET. IN. “ar e ey 
TOP COAL, ..0or cere te serarscccorerorrnet see o 4 . eee : 
Sith SRR ee octet rer ieee eo ae Te Ta cis 
Coal ; ZOOd,... ++. severe severe cersce cere ters i we) > 
aS OE EIEIO HO. n ae aS 
oe Coal ; IOS Sess COO SE Sets itses i" : Bi 
Pale Sea av Ne aero ees eee 
~ About half a mile north-west of this shaft, several crop pits have Been eee ; = 
sunk on this seam by the neighboring farmers. Here it shows : ran mie 
A spears rane!" , ; 5 FEET. IN, “(eee 
RPP ait PE eae rete ee reeress Soe Sane nS a 
seit Rt eiape nina gees Tas eNee sais: Sain Mata ehy 2H (ore . 
RIESE PRT ecsatanat tes on este Sa 
cane ) iy ae) pa +8 be . E Pian r : | mE 
ONE a 


a which I have denominated Bryant's, is cut in a shaft Bryant’sseam. 


et deep, 
hes 


H . ‘u Edwards seam, 


Three feet 
* seam, 


Matheson seam, 


; Two feet seam, 


7 
; 
E 
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6. The Edwards, or Number Three seam of the Sydney mines distri¢tt 
reappears on the opposite side of the channel, somewhat reduced ing 
thickness, but with its characteristic Waiadites shale roof, by which it it 
easily identified throughout the entire coal field. It has been opened byj 
an adit, close to the west bank on the land of John Marsh; here it is tw 
feet nine inches thick. Half a mile further west, on the land of Dennis§ 
Sullivan, where it has been opened at a few points, it shows :— 


. FEET. IN 
COB satan sik siae supis incall ois Cais eit Sa 3 6 
ClBV So ae ier sete pis te aun ales hee «/¢ eign my eC 0 4 
COAL rats deine cade nies aye so Set hialtae tas ate eee wes") 4 

2 4c e 


Again, at a further distance of half a mile west, on the land of Piert | 
Pierrot, the seam crops out in a brook, and is reduced in size, being only 
two ivet eight inches thick. 

7. The so-called Three Feet seam, overlying the Collins on the east side, 
is assumed to have its outcrop in the west bank at the Matheson mine 
where the sem was nearly four feet thick at the shore, but only two feet 
nine inches, further inland. ; 

8. There are some reasons, however, for believing that the Collins and 
Matheson seams are identical. Mr. William Campbell gives the fol- 


lowing section as measured in the bank, anid in a borehole at the Mathe | 
son mine, 


Se ene 
ES 


FEET. IN. 
MATEREON BRAM 3 open vei ee oetees wed aea vied” 2 9 
Stzata visa. dial é Catatota se 'eterwre 'eletula”aheretelesteraetatetetel eiere 40 0 
ROLE, . ss en ng Sh g5 00 uj sane ea ee eee 1 2 
Strata. ek suan sin eee Soke’ pia eee aes eee ee 22 0 
OAL 5,05 dpe ayiionca< Band eee Fan Cece Mee 0 9 
oT SET ee eee nr ee 42 0 
Coat, thin, with a clay parting in the middle,.... _-_ — 

108 8 


Unless the Matheson here represents the Collins seam, the latter must 
be that found forty feet lower in the section. 

9. A seam two feet thick, in a brook thirty-two chains north-west of 
the new bridge at Howley’s Ferry, and probably the continuation of the 
eighteen inch seam on the opposite side has, however, a rather anomalous 
attitude, namely dip E. 10° 8. <8°; but this is probably only local and) 
accidental. Below this point, on the west bank of the Little Bras d’Or, 
I have been unable to find any undoubted traces of a coal seam, 
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On the north-west side of Boulardrie Island, the whole of the Coal Section ox “i 
Measures are exposed in an unbroken section, extending over a distance Seth 

‘of about six miles, from Point Aconi to the Millstone Grit, and for the 

‘most part approximately in the direction of the dip. I have carefully 

Measured this section, and the following is an abstract of it, full details 


b pte given elsewhere. P 


SECTION XVIII. 


BOULARDRIB DISTRICT. POINT ACONI TO THE MILLSTONE GRIT. 


Dip, North 50° East < 3° to North 16° West < 10°. 
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Base of the The lower limit of the productive measures has been assumed at a 
fmensures. point where sandstones prevail, to the almost total exclusion of argil 
laceous strata. Two other seams of coal are noted beneath the point 

. where this section terminates; one four inches thick, about 200 feet, and 
the other fifteen inches thick, about 350* feet below the point referred ; 

to. The latter may probably be the continuation of the Ingraham seam | 

of the Sydney mines section, which, however, has nowhere been foun 

; ‘ in workable condition. 
With the exception of the Stubbart seam, which has been trace 
continuously by various openings (maintaining its full thicknes 
throughout), the coal seams in the Boulardrie district are very little 
developed, either by explorations or by actual working. There can be | 
no doubt, however, that they extend uninterruptedly across the entire’ 
island. About three quarters of a mile east of the Great Bras d’Or, and 
running nearly parallel with its shore, there is a long channel or lagoon, : 
called the Millpond, of an average width of 120 yards, extending about } 
a mile and a half into the interior, and terminating in a brook. Some of. 
the seams are exposed in the banks of this channel, and in such a manner 
as to prove the*existence of a small fault running through it longitu- 
A. dinally. This fault is an upthrow to the west, but its amount cannot 
2. exceed a few feet. Near the outlet of the Millpond, where the measures 
“tae appear to be troubled, several small coal seams crop out, which probably 
represent the Sydney main or Crawley seam, here entirely divested, 
x ; although it may be only locally, of the important character it possesses 
sa elsewhere. On the other hand, a mile further up, a seam called the 
Millpond seam is exposed in the banks on both sides of the channel ; this, 

ns, according to my determination, must be the continuation of the Bryant 
‘e seam which, at Little Bras d’Or is scarcely workable, but on the right 
Four feet seam. hank of the Millpond is a fine seam four feet in thickness, and on the 
es opposite side two feet ten inches, The same seam, as will be seen in the 
section, is four feet thick at the shore of the Great Bras d’Or, but is 
contaminated with a thick band of clay. The Blackrock or Number 


. Three seam also crops out in the Millpond brook about half a mile 
ee further up. ; 


The Millpond. 


i: Fault. 


- . . No collieries worthy of the name have, as yet, been established in 
Pe the Boulardrie district. On the Stubbart and Crawley seams, at Little 
4 Bras d’Or, and in that first named, Pat Morrison Pond, on the Atlantic 

side of the district, a considerable amount of coal has been taken out near 


* There is no possibility here-of observing the thickness and succession of the strata, 
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the crop, partly by the General Mining Association, and partly by the 
country people. From the Millpond and Blackrock seams, on Great 
ras d’Or, a little coal has been extracted by levels driven from the 
ore ; but no regular mining has been attempted, the want of a port of 
shipment being one serious obstacle. The Campbell, or Matheson Mine, 
‘on Little Bras d’Or has been somewhat more systematically worked, 
having been in operation, on a limited scale, for about five years, termi- 
ting in 1868, when, owing to the limited amount of coal on the 
area, it was abandoned. During this period the shipments of coal only 
eraged 800 tons a year. 
Cape Dauphin District —The peculiar features characterizing this 
all district, which forms the north-western extremity of the coal field, 
lave been adverted to on former occasions, and a detailed account of the 
New Campbellton colliery, which is situated in this district, has been 
| given in the Report for 1873-74, pages 184-186 (See also the same 
Report, page 174 ; and that for 1870-71, page 4). The geological struc- 
ture of this part of the field is so unique and remarkable, and the 
tude and condition of the small portion of the productive measures 
veloped upon it are so intimately connected with those of the under- 
ing rocks, that I propose to describe and discuss the whole in a 
nected form. I shall, therefore, here merely state such facts as may 
necessary, in ordgy to illustrate the relations of the coal seams on that 
ract to:those last described. : 
_ The Great Bras d’Or, at its entrance, is a deep, funnel-shaped channel, 
being at its outer extremity, between Table Head and Cape Dauphin, two 
‘and a half miles in width, narrowing to twenty-eight and a half chains, 
t McNeil’s Ferry, three miles further up the channel. As in the 
d inlets in this region, no break in the con- 
observable, the opposite shores being, as at 


basin, of which the greater part has been 


ibtedly the continuation 0 


that the section at the New Campbellton mine embraces this ee 1t can-_ 
‘be workable ; as, even although it might be in better condition tl 

of the Bras @’Or, it would still be too near the surface, and the strata too. 
5 ” as Por 1h ™ wy ea <a 


an it is” 
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of the Sydney mines section, and that underlying, which has been cut in 

a vertical attitude in the tunnel, is the equivalent of the Collins seam on| 

Little Bras d’Or. ‘The only seam of any importance which has yet been i 

discovered overlying the four feet seam worked at the slope, is one of one 

. foot eight inches in thickness, which may probably be identical with th 

Goal seamsin Millpond seam. In the Millstone Grit at this place, is also found a co 
Git. ~—- seam of about the same thickness as that last named, which probably i 


the continuation of the Ingraham seam. ; 


TABULAR VIEW OF THE EQUIVALENCY OF THE SEAMS. 


With these explanations, and having now arrived at the wester | 
termination of the coal field, I propose to recapitulate, in tabular form 
the enumeration and equivalency or identity of the more important coa 
seams in the productive measures throughout the whole region, arrang’ 
in the several districts, under the names by which they are locally 
known, and by distinguishing letters corresponding with those in th 
various sections. This Table (annexed) shows, also, the aggrega 
thickness of strata between the coal seams in each of the sections. 

In thus identifying the coal seams, and assigning to them their res 
tive positions in the measures, I am aware that I differ in some important. 
points from others; but I feel confident that the d terminitions, having 
been made after a more laborious and comprehensive observation an 
study of all the facts than had been hitherto given to them, will be 
found, in the main, correct. 

ton Nate There is so much uncertainty in regard to the identity of the seam 
~ fame in the | in the Millstone Grit, that it is to be feared no satisfactory result could” 
be arrived at by attempting to include them in the Table. 
It will be seen by the sheet of grouped sections—which embodies) 
the same information as the Table, in a different form—that by 
. placmg on the same level the main seam of the Sydney mines, 
and its equivalents throughout the field, which are the most eligible as 
a point of departure, all the other seams range approximately on the 
same horizon, the difference not being greater than we find in many 
g instances where the identity of the beds is indisputable. 


. 


, 


TABLE showing the Equivalency of the principal Coal Seams, 


GLACE BAY. 


with the intervals between each in thé several Sections. 
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This district has been minutely and carefully surveyed ; and I propose len aes 
to give the results, referring in illustration to the map herewith ae 
nted, drawn to a scale of four inches to a mile. 3 < 
s not more than four miles in length, by about one mile wide; Bete oe” 
between the western shore of the Great Bras d’Or and the high eo5 a: 
of St. Anne’s Mountain, which separates it from St.:Anne’s Harbor. f.hnme’s ie 
al physical features have been described in*previous reports ;* oo a 
“most notable being the abrupt transition’ from a gently-rolling and... ar 
paratively level country, underlaid by carboniferous rocks, into > gsm 
! nd steep mountain range, whose naked and precipitous cliffs of Rey 
'syenite are fringed by a heavy talus. . ; peta. 
tha lready been remarked that the best means of determining the . React 
of a coal field is to trace the coal seams; and, fortunately, the ‘ : 
and exploratory operations at New Campbellton have been on a ? 

y extensive scale to give much assistance in this respect. The aes 2) or 
al sections, also, afforded in the sea cliffs at either end of the area, a: 
es cutting transversely the lines of junction of the various 


rmations atnumerous intermediate points, leave little to be desired Pie oe, 
termining their mutual relations. Goel 
eneral direction of the mountain range and the axis of the . Wi, 5 
honiferous basin at this place is N. 35° H. “At the southern end of en reg 
area, the Millstone Grit is represented by a mass of coarse, grey, ee se | 

larly-bedded sandstone, about 1,800 *feet in thickness ; dipping ae 

e east at angles varying from 12° to 40°. The lower partof the = ae 
tive measures only, to the extent represented in the sections,t is . - 
oped in this,area. The Millstone Grit is underlaid at Kelly Cove ‘aa 


‘small patch of Carboniferous Limestone, consisting of the usual alter- Carboniferous 
ns of red marl and fossiliferous limestone. The thigicness’ at-this "7°" * 
is doubtful, the greater part of the measures having been swept | Rance. igit® 

it is probably about 1,000 feet in all, There appears to be no es PG. s 
f conformity between it and the Millstone Grit; but, on approach- ae rs. 

mountain, we find the whole of the carboniferous rocks abruptly é ns a 4 
nd thrown into an attitude for the most part vertical, and occa. eee 
y overturned. At some points these rocks are brought into con- 


of Progress for 1871, pages 4and 5; for 1873-74, pages 174-175, 184-185 ; and for 1874-75. eigen 
ca } See Section XxL 3 also the sheet and table of grouped sections, a hae eee 
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tact with the syenite; but, generally, there is interposed a varying thick 
ness of metamorphic calcites, argillites and quartzites, associated with 
dolomites and other magnesian rocks; also in a vertical or highly 
inclined position, and evidently belonging to a pre-carboniferous series of 
altered sedimentary rocks, the age of which, in the absence of fossils, cam 
only be inferred on lithological evidence. ' : 

At Kelly Cove, where these rocks attain their greatest development: 
towards the south end of the area, and are cut by the coast me 
the Great Bras d’Or, the following descending section is shown, the? 
dip being east, at angles increasing gradually from 45° at the top to 75° 
at the bottom. The overlying carboniferous rocks, as far as the top of' 
the Millstone Grit, are included in the section. 


SS 
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SECTION XIX. (on the line A B.) 


et 8 ere. ~ 


NEW CAMPBELLTON WHARF TO ST. ANNE’S MOUNTAIN. 


Dip East < 45° to 75°, 


FEET. IN. FEET. IN. 


MILisToNE GRIT ..... EO id «kre aks SO PORE ROO es 1,800 
CARBONIFEROUS LIMESTONE : 
Measures concealed ; probably for the most part soft 
TOGUIS, SIND Hie Oe eee pean PaaS Sect 707. «O 


ee Sem 


Compact grey fossiliferous limestone, full of geodes | 
lined with calespare and bristling with dog- 
ROOGH,/BDAT.S cc anisiele swicwesik.c’e CAR erry eee “$8 0 

Slaty limestones 2h: Adcnle Wee Ae oe ean «> 2 6 

Green and red marl...... Caister Os Cabande ame so ER eee 

Yellow-weathering, slaty, arenaceous limestone. .... 8 2 

Measures concealed... ... CE EE EEX AIRS Be a 40 9 

Limestone and red marl..... She eke mink ia hats cakes 1; ean 

Measures: congealed, «:sdsciem:us xen a vn cami tulle cine ces 6. 4 vd 

Fine-grained limestone......... Baim, etefolcen + aiusia alters coh |] 

Measures concealed,..........cccccccuccucucs vReiele ve) RON 

Limestone, undetermined ; probably about........ 6 @ 

Mopauresconcenled «cities ate aagouatethal stood ogc Miggeae 

Compact Jomastong ae oo. sats ouch ikelssne ae 15 10 

Nodular: limestonaye's.%5 otf oo or eee ee 24. 63 

Brown, coarse, granular, fetid limestone........... iy (teas 

Black, hard, cherty limestone. Dip E. < 70°..... Lae 

. 1,001 9 
Pre-CarBonirerous Rocks : » 

Gnarled and contorted crystalline limestone, light 

blue, with streaks of white... ..............05-, 14 3 

Blue and white argillaceous rock ; calcareous in 
DISCG8 oss aces bichats ae ermal Ma rtsorteks pitts ‘oan 
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? 4 FERT, IN, FEET, IN. 
Gnarled and contorted limestone, as before ; in flaggy 


layers; forming a, high chit s... 20 ess... oe shew: 
Hard cherty rocks ; white-weathering highly calca- 

reous rock, with greenish streaks. Alternations 

of chert, crystalline limestone and quartzite in 

thick beds. Dark-brown fine-grained diorite, 

with serpentinous coatings in the joints, and 

streaked or ribboned in a great variety of colors. 

Laminated, black and greenish, cherty rocks. 

Calcareous and magnesian rocks and quartzite 

with thin lamin of crystalline limestone and 

steatite. Aggregate thickness, about ......,.. 470 0. 


: Red syenite of St.. Anne’s Mountain................- 


About fifty chains to the north-west, the metamorphic rocks entirely 
sappear, thinning off into a wedge-like form; and are capped by the 
arboniferous Limestone, which is in immediate contact with the syenite ; 

at they reappear in a similar manner a little farther to the north, 
here, however, the lower carboniferous rocks are entirely cut out. Ata 
aint ¢ about one and a quarter mile from Kelly Cove, where the metamor-  gection of 

h ic rocks are well exposed in a deep gorge, the following section was rea 
easured. The strata dip to the south-east at high angles, and in ap- ac ths 
“aching the syenite, are vertical. The section includes, pr obably, the 

hole of the millstone grit rocks which come to the surface at this point. 


za SECTION XX. (on the line D C.) 


NEW CAMPBELLTON MINE TO ST. ANNE'S MOUNTAIN. 

if a ae FEET. IN. FEET. IN. 
_ Mitisrone Grit : 

Bluish-grey argillaceous shale, Dip N. 71°, E. < 29° 


i; : Measures concealed, on dip estimated < 51°..... = Zee. 50 
«a Fine-grained, brown, flaggy, Shade Dip N. 105°, 

,® erie gala canacs ate te An rE Ee 92 0 
# -_-Bluish-grey, argillaceous shale......-....-++,+++++ 2" 0 


PF aS 


4:4 


:. ‘Pare- CARBONIFEROUS Rocks : 


es. Fine-grained, laminated dolomite, with calespar coat- 
a ing the joints......--+++++++see+- espinal 12.0 

F Compact, dolomitic limestone, stained lead-grey in 

F . _ the joints ; contains specks of galena, iron and 
a ROMP PER OV TMS nah ois NK -teis tis lke lee Ds aie and 13 0 
F Laminated, contorted, sub-erystalline limestone . AOwatia 0 

- White massive, broadly crymallee dolomite; ioe 
SATIS ABPEY Tele war. so ai rnesiine ar ising oe toeinere sees 144 0 


(For aualysie, see Report for 1873-74, p. 174) 


Laminated, white and blue streaked limestone, joint- a 
ed, and with cleavage plains ; calespar in the _ 
joints .....6.s.ee seo one weedeat Bee Rshek, 6 

Dark-blue, fine-grained diorite, with serpentinous 
coatings in the joints ....... alvlbhcd« athe Sn) a ; 

Greenish and white calcareo-magnesian PEN 5 1 

Strata, with much siliceous matter. ......-+.+--+-+++ 0 

Dark-blue quartzite.........-.+eecee eee weer cere 0 

Talcose, or impure steatitic rock, with quartz lamine. 4 

Greenish, friable, granular quartzite ......-..---.- 1 

Blue quartzite... 0... cece eee ee eect e eee eteees 1 

Cream-colored quartzite ......... weep sched ease aie 


(These quartzites are much cleaved, jointed and con- 
torted, traversed by quartz veins, and very brit-— 
tle ; and have, consequently, been cut out into a 
glen ; higher up, on the escarpment, they appear 
to be lost, and the calcareous rocks coalesce). 


Banded, bluish and white limestone .......+.++++++ 


-Greenish-white, saccharoidal limestone .........+.- 


Banded and streaked blue and white limestone .... 
(Small red syenite veins, in no case exceeding two - 
inches in thickness, occur in the last two beds, 
_ running both in the bedding and cleavage planes, 
and sometimes intersecting both).\ 


mite, with streaks of serpentine ............6. 


Dark-green serpentine .......... ibid pans fa ea tole els : 


Streaked, blue and white limestone, with cna con- 
taining Iceland and dogtooth spar ...... a Sutsaiay 
Quartzite, grey or white, and vitreous; or bluish, 
with magnesian films in the joints ; traversed 
irregularly by patches of red syenite, Syenite 

in one inch layers, interstratified with the quart- 
zite, near its contact with the mass of syenite in 

the mountain. In some places banded, bluish 
quartzite and syenite, in layers of equal thick- 
ness, intervene between the limestone and sye- 
nite. The quartzite is frequently wanting ; 
and the limestone, in such cases, comes in con- 
tact with the alternations of quartzite and syenite; 
and, in one instance, a layer of white calcite, 
half an inch thick, is embedded between two 


layers of the syenite at the point of contact. The — . 


quartzite. gpoteins specks of galena and iron 


PE are steerer eeerenee reer eter teense ee 26 © 
~ is a 


%. 
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Red syenite, as above. No adniixture of the foregoing 
rocks, except at the point of contact. For a ae 
considerable distance up the gorge, nothing but a ea 
this red syenite is seen. The hills rise to an Bea 

a elevation of upwards of 1,000 feet, at no great 

7 distance from the Coal Measures ; and the 

highest peak, 1,045 feet, is not more than 2,000 

feet from the tunnel at the New Campbellton 

Lithia OOOon ee bio fidiiars Miale Sia ceieiear eneReaaharais 2% 


: “Towards their junction with the syenite the quartzites are highly 
pyritous ; and when in contact, patches of the calcareous and magnesian 
rocks are found closely adhering to the syenite, which is ae seen, in 
some places, to overlap and envelope them. 

_ About eighteen chains north from the point where the last section — . 
vas obtained, the Coal Measures are brought into contact with the coal Measures 
yenite, and a coal seam is actually exposed within seventy feet of the sone bi 
ju unction. The coal has undergone no alteration from heat, gphough 
ich broken and slickensided. : ‘ 
‘The number, position and attitude of the coal seams throughout the ; oe 
ole area have been already specified and described in the notice of the per 
Ww Campbellton colliery (Report for 1873-74, pages 184-185). They a 
, also fully illustrated in the accompanying map and subjoined section, ere 
ich was obtained partly in the tunnel and partly by measurement of a 
surface. In this section, the Millstone Grit is entirely wanting, and bret 
productive measures are in contact with the metamorphic rocks. a ae 


SECTION XXI. (on the line E FG.) 


GREAT BRAS DOR TO ST. ANNE'S MOUNTAIN. 


L MEASURES : ; ‘ 
Red marl ........---s+es seer eeeee HH dete inal orbs eee Senses shanks 


B ish, roughly laminated, splintry allie rock... ais . pet. % 
Dark-blue argillaceous rock, streaked red ; ‘weathering sits aes D a0) a 
ish-grey, hard, argillaceous rock in flagey layers, Sometimes 18 ¥ : ; 
in. thick, micaceous, and with ironstone nodiles..........++ Dive, : a ' 
Dark-blue argillaceous shale.........+++ A naa ee te Ghee Pa «4 
[The above beds are seen on the shore lying bent. eM : ie 
8 0 ; oe 


zy, Bluish grey sandstone ; forming a reef and pee isis CII OseIE OIC 90 


ey argillaooens HITE Che gee sammonie team ioe eet Ss se gy 
») opened at McLennan’s, near the brook ; also supposed to ate Rs 
. the eam found on the shore (mixed coal and clay 


Pe ee 
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Underelay i202 Wicidsourme aces sae od 34.20 eh ai as ae yt 554 2 
Grey, black-streaked, false- bedded, coarse sandstone,..........+. 15 
Measures concealed. .........2-s ce eece re eee ener estes eeeeer anes 13 
[From this point, the strata, which had previously dipped to the . 

east at angles not exceeding fifteen degrees, suddenly, by rea-. 

son of a fault, assume a vertical attitude ; but it is believed 

that the continuity of the section remains rag ae J 
Light-blue soft sandstone.....6.. 666 crescent eters eee e teens 17 
COAL. es iw, doo 6 print. Kiauey ca psd oo Seite lenny aia eles ane es en a 0 
Argillaceous and arenaceous shale, with fern impressions ........ 16 
Coady ZOOS, - o2. sapio dene soe tact 0 olengou Asis + ees niga ies ba wpe ae 1 
Underclay, with Stigmaria..........6+. + «+esesene Miao «Scene 
Hard prey sandstone. . 64 .ifo ice. nck vee dscns reels be aelgisiy sis es a 8iiels 62 
Coatand clay; <.... »~<jce.«» ===nid meee see ensel SRM iat ee 3 
Underclay, with pee Set SH ado Sphepinns otha PT are 6 
Hard grey sandstone... .- wi, <5 nie see snne sis bisa biel asad 9 
Dark blue, arenaceous shale... 0%... 50.c0dnc sane vam euiter Aisle Bae 6 
Light blue, hard ‘sandstones %: et Fos « Pesssdic siete caine nisin? in minta kale Pte 1) 
Argillaceous and bituminous shale................ cece eee eens 0 
Dark-red, soft. underclay:. <.2i%105.2%s.-say dd we saree Nee ea are sh ers hs 
Grey massive. sandatone) i's2% Jvcie d bis oS sdive eins o Hd wa eelewls hinge _ 48 
Light-blue, flaggy or laminated sandstone..............0.0seeeees 3 
Soft white fireclay.................. CH Parte ata wire ate oe, 0 
Very dark brown, calcareo-bituminous, corrugated shale, with 

IV RATE OB Do icaice TER ORES AOE Kelp EMDR OETA Eel Sec ce a 2 
Four reer Seam 

LO.) Roe CPE ES SRL Eels Sor AE Ene icles Sate P 4 
Underelay, swithsStigmarias....'27 ve 3’. ciel. MOK). sigs aeraphie Ch te cies ‘ 2 
Light-blne'sandstone%... .nsesn seeds see thas adieceene ats Glee 30 
CORT ot asisit en's herve Mente GLC BERT. MeOp cabeteR aeMe eR MRR irs 0 
Mireclay, sits v', ow laa cleea teres aici os, herd cite ie) Sen rene Rate ree x 0 
Light bluish-grey sandstone... ...5. 0... seve cease caesectesuaeavnles 20 
Coax (F) of excellent quality...............00. caine Ralayy toi aaciwiatate 1 
Underclay and dark-red arenaceous shale...............+ sae reiite ll 
Light-blue, flaggy or laminated sandstone...................005 10 
GOATS. nin eth o DANN wa ce Tee es chia RES Raht Bisictose Wino fs ce Gta 0 
Light-blue sandstone..... teu Gh Senet chs Oe eee OE ee al eee 30 
Argillaceous shale....... TVR SPOTS Concer a ee ee arg 
Six reur Seam: 

Coal’... ... one's bho ligits WME TEN aE Rie Bie edge gen x Male sipie state FR 6 


This seam appears to be sdhhely irregular, both in ‘thivknses 
and quality, and is sometimes pinched out entirely. Where 
worked in the level, south from the tunnel, the surface facing 
the mountain is much slickensided and ground to powder, as 
if from the effects of a slide, ee nese oo by Beene pressure, 

Underclay, with Stigmaria.. : 


BO Of 


WSosacocvoocoescoue Sc e& 


tty Re yA et oem een = ate siete hence ims dad 
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x Hitai pesy argillaceous shale, slickensided..... Fees nae eaitnes 20 0 os ra 
‘% at idea fine-grained, argillaceous shale, with imperfect cleavage and : r eae gz 
Pima tian phrenic tees Naren id we Meret: eee fie Seve ua me Re ae 10 0 : : 
" Yellowish- “grey sandstone, with many Seige? — eh tte esas 43 0 ion 
780 2 . 
RE E-CARBONIFEROUS Rocks : 
‘Bright green, calcayeous clay or marl, mottled Indian red, or br bright 
. chocolate color ; inclosing pieces of calcareous rock containing 
2 red hematite ; small vugs filled with calespar crystals. Proba- ‘ 
_ bly on a line of fault ae, Marthe Ge, Che ets trates oe Sie lela uae : 
4 - Gnarled andicontorbed dimestone.) haf Ste me ee cle ans oem ae rons el! Om ry: 
~ Similar rock, but hard, shaly, cleft and less caleareous............ 28 6 a 4 2 ; 
" Laminated, slightly calcareous quartzites, dolomites and other | ee ; Oy 
magnesian rocks as specified in Sections XIX. and XX ; aggre- (a 
© gate thickness. ..........+eseeeeneeee cere e reece eens ee ees 47-—s«G . ae 


re 


Peiscaoding still farther north from the tunnel at the new Campbellton 
‘in ‘ the pre-carboniferous rocks reappear, at first in a band not exceed- wee 
g 200 feet, but gradually increasing in thickness, until they attain a Thickness of 


eadth of about 2,000 feet near Cape Dauphin. About two-thirds of Fferous rocks, 
breadth, however, is here made up of a band of bluish-grey a 
rgillaceous slate and quartzite, without calcareous beds, interposed mY 
aa en the carboniferous rocks and the limestones. Although thus 

enting such a marked difference in lithological character, both Sara 
: and limestones may belong to the same formation. The slates : 
re 1ighly ferruginous, weathering to a rusty brown color ; generally om iat ir 
finely laminated, with . smooth silky surfaces, but often of @ = 
structure ; and at one place, near ‘the southern end of the at 


tra ae by a Bae eh vein, which also partially cuts the 


line of fusidtion of the limestones with ini sponte: is approxinsately Junction of j - 


1 tc the g yneral trend of the mountain range; but that of the  syenites. oe 
ous and pre-carboniferous rocks tends tg follow the basin shape =e “ es: 
rmer, xcept w en that is sharply cut off aes the serene as Sete apis. ° 

r represented i inthe map. | ae 

and associated rocks, towards the nor Bel end of the ee 
of Cape ‘Dauphin, cover the flank of the ayenite 3: Pri 
ht a Teast 600: dex above the level 0 of the sea. wet sh 


on al 
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The line of junction, although generally straight, is locally irregular ; 
and in some instances, the limestones seem to fill depressions in the 
syenite, The carboniferous rocks, although much disturbed, are every- 
where unaltered, and some of the beds are charged with characteristié 
fossils. i 
Faults. © A complication of faults occurs at Cape Dauphin, by which all the 
formations from the Coal Measures to the syenite, are brought into 


unconformable juxtaposition, as shown by the bounddries on the map. — 


"4 Conglomerate . At about fifty chains westward from the cape, lower carboniferous 
fone: ‘ conglomerates rest directly on the syenite, generally filling hollows in 

; the latter, and, in some cases, affected by minor faults in various 
‘ directions. % 

; The coast to the westward of this point, where the syenite, im 

q high precipitous cliffs, plunges into the deep waters of the Atlantie 
Ocean, was not closely examined or measured. Here the syenite 

Bodded or assumes a bedded structure (which appearance, however, may be due 


~ eel of . tO jointing), with dips at a high and uniform angle to the east; and 


Base cite. many bands of a darker colored, closer grained, calcareous rock, 

be resembling an altered sandstone, appear as if interstratified with i 
; Some of these, however, are seen to thin out and terminate before 
coming to the water level, and it is difficult to determine whether 

they belong to the sub-crystalline calcareous rocks, more exten 

sively developed to the eastward, or more directly to the syenite mass 

itself. . 

The lower carboniferous rocks, which immediately overlie the syenite 

at this place, consist, where seen, of a conglomerate, or rather breccia 

/ of a prevailing red tint, red sandstone, red and green marl, and limestone 
holding marine fossils characteristic of the formation referred to. The 
materials of which they are composed (with the exception of the lime- 

stone, which is probably for the most part of organic origin), are, 

Rocks derivea ©Vidently derived from the disintegration of the syenite, limestone and 
~ from syenite. quartzite immediately underlying. The pebbles of the breccia are 
frequenty large and angular; and some of the sandstone beds, where 
seen in actual contact with the syenite, are entirely made up of fine 
fragments of the latter. The conglomerate, at its contact with the 
syenite, is nearly horizontal; but the continuity of the beds is broken 
by small faults, which occur along the lines where the altered sandstones. 
ag are in contact with the syenite. In one instance these strata seem to be 
= Tnveriono actually inverted ; and a thick bed of carboniferous limestone, resembling 


that which, in the immediate vicinity, overlies the sandstones, ete,, is 


ey 2s Sade alles ery eh a 1 aes oc 

eer vi Ars Penny et . J ) , 

eis Sd PS eee a ans 

i) : { ite 

. a 
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Seen apparently to underlie these rocks, while still preserving an attitude 

approaching horizontality.* : ee 

Ps _A further illustration of this inversion of the strata is seen about, © ‘st 


= 


- mile west from Cape Dauphin, on the sea shore, where a mass of 
_ carboniferous limestone, occupying a breadth of 250 yards, has been 
thrown down by a fault, the direction of which, on the west side, 
appears to coincide with the bedding or planes of jointing of the syenite, 
_ and of the faults before referred to, near the same place. The limestone 
‘is regularly stratified in beds of about three feet and upwards, and dips - 
UN, 25° &E., < 20°: Its upper beds, containing for a thickness of 
about three feet many fragments of red syenite, are overlaid by a | 
- fine calcareous breccia of syenite fragments, capped by thin-bedded red 


and green mottled sandstone, indistinguishable from the lower carboni- ‘ 8s ‘ 
ous sandstones so largely ay on the shores of Sydney Harbor. — ae 
‘his whole assemblage of beds is’sur ounted by the syenite, which rises mae 


bruptly into a bold beetling cliff. . ae 
The limestone is: worn by the action of the atmosphere, and by the , — Re 
s depth. Two caves of Large caves: 


es, into numerous caverns of greater or les 
One of these is about ee 


ge size occur here, known as the Fairy Holes. 
sen feet high and twenty feet wide at the entrance, which is only 
essible (except by boat) at low tides. It ramifies in the interior 


nto numerous long, narrow chambers, of sufficient size to admit a man in), fa 
stooping or crawling posture ; but rapidly contracting. The arched Se 


roof is in some places scooped out of the conglomerate or breccia, and =” Ae 
the cave ascends towards the interior, and then descends and branches — \ 
o compartments. Large blocks of the limestone are strewn along the 

or, mixed with white clay and soft earth. No water is met with, and | 
of and sides are covered with a thin vegetable mould. No stalac- 
cur. A brook falls into the sea a few feet west of the opening ; Vs 


-om this the cave is approached at low tide, when the wind is off the 


In a deep, picturesque, wooded gorge, at the bottom: of which flows a 
ye brook, and about fifty yards to the west of the former, isasecond 
| vated in-the same-limestone, also near the shore. Although a 
r and lower than the: first, it ‘is deeper, and, in some respects, 
astine. A small brook runs in the floor of this cavern, and 


——— a 


crangeand associated rocks of the Malvern Hills, in England, ~ a 

smblance to those above described, were noted by Mr. Leonard 7 ol 

n the Geological Transactions of London, Vol. I., and attracted — ae 

- See also the Memoirs of the Geological Survey of Great = 
PROC See aie tA tis 2i'% an ¥ 

3 age - 


Section, 


*% 
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water trickles copiously from the roof, leaving, by its evaporation, a 
great multitude of stalactites and stalagmites. At the entrance, and. 
for a considerable distance into the interior, it has the dimensions of a 


.small adit, and admits ee a man walking upright. It then narrows 


rapidly until it becomes ‘necessary to crawl, in order to explore the. 
inner recesses. Again it widens; and one may proceed on hands. 
and knees to a point at which the brook flows over a ledge, beyond which 
it would,be impossible to go without dragging oneself through the ice- 
cold stream. There is no doubt that both these caves owe their origin 
the decomposing effect of air and water, penetrating fissures, originally, 
very small, in the limestone. Such caves, frequently holding strong 
streams of limpid water, are everywhere characteristic of the Carbon- 
iferous Limestone. f 
From the point in’ the coast lige gvhere the syénite first appears, 
for a distance of twenty-five chains eastward, the carboniferous rocks, 
as before remarked, are well exposed in regular successive beds, 
without faults, or disturbance of any kind, except such as are du 
to the general uptilting of the strata. The following is the section 
here, in descending order, commencing at the Millstone Grit, which 
forms Cape Dauphin and extends five chains to the westward. t 


SECTION XXII. (on the line H J.) 


4 
| 
CAPE DAUPHIN TO ST. ANNE’S MOUNTAIN. ' 
Dip North 75° East < 55°. 
PERT. . IN. 
Bluish-grey, coarse sandstone, with drift plants ; jointed ; Slickin- 


sided on planes of bedding ; irregular coaly matter and under- 
clays. This represents the Millstone Grit..............:... 397 0 
Bluish argillaceous shale, with nodular, grey and pink, slightly cal- 
careons, fine grained. 00K, s\s:t sia ach do nintnswewhs Wess 6 Gels exis 9 
Purple and blue marl, with hard bands......0...sseeceeeeeeee 12 
Argillaceous shale, with plants......... PPS ve Gets puree se, 4d ete me gree nn alee 
Hard calcareous rock, with thin white veins.............-eece oe 
Blue argillaceous shale, with many thin hard cantons matin oT 
Brown and grey shaly marl, with a little calcareous matter. ....; < oaks 
Blue marl in alternate hard and soft beds ........ecceseees ceceek 11 
AAT BOY, Lith GAtbOe s\n «ins ieidlen churoimabelenicreh # slore s-omiplela imp, ayeie Saye ee 
Blue shaly marl, with occasional harder bands.:..........,..... 19 
Grey curly limestone, of irregular thickness............ 66s. Apel 
Alternating soft and hard argillaceous shale, traversed by cale- 
spar veins... 
Borgleh marl. S.34, 24 besser tildembes teats hone Seewee elon 
Calcareo-arenaceous shale.......0.cseescccevecsccecs a eee erate 


or FF DOO CO WO ht @ 
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Argillaceous shale, in alternating hard and soft bands...... 
Shaly, calcareous and micaceous sandstone..... 
Alternations of marl and limestone, with imperfect lamination.... 
Arenaceous shale. ... Na vale 
Nodular limestone, in thin beds, with interposed layers of arena- 

ceous shale....... 


ee eevee rerene ooeeee 


Argillaceous marl (no lamination) with thin limestone beds, and a 
thin bed of carbonaceous shale... 


5) 0) 6,910, ee 0.010. f OP 0 a v's 0.6.0.6 Cre Pie 


Massive, grey, fetid limestone........ Bay ols leracata tatavelets eteUeswlele set f 
Fetid, calcareous sandstone...........-- anemia ters Tombow 
PRITORLONE s Slab hoes. kets clues cele e sa Gress seers Peete Et sts 
Measures concealed ; probably soft marl ..........+++ee+ seer ees 
Massive limestone. ....... ..ce cece sere eccrcece eeha ste» ticles 

Red and green marl .......... sreababesvaim\ pig shexsdes 5 5 see aes 
Compact and flaggy limestone .... 65+ ..eeeererees eo ones 
Nodular limestone ........... ae Ee SNe aoe Le aeths Sat 
Carbonaceous shale... 2... ce0e Qe vceewcces DraVaieiov sferiaetata he 2 
Calcareous sandstone.........- Setarecets Roa ercrite rr orsiolscesetens AC SoSaee oD 
Dark blue, fetid, fossiliferous limestone ........ Movers nels poids: 

Calcareous sandstone ........ cece cere eee EE a Bee sete 
Red and green marl... 0... ccc een ct eee csene sce cerca raee recess 
Calcareous sandstone ....... Bris wate hays sbokee loner id ele Sittuyeie uta lneinie 
Red and green marl....... 202 eereee rece esos cree eee Sc 
Bluish laminated limestone.......---++++ eereee cers ciotuago ataceie tates 
Red and green marl..........- Ee a opel dratte vtelavatieh loo steele, ciatera.e © 
Cencretionary limestone, sometimes massive ......++ isla o)ololtsjalevere. 
Greenish marl.... +... .+0+seeesreeeere cere ress Rete deb Ret oat anereit 
Hard, blue, concretionary limestone. ..... pale on ress 
White gry paUEb slo. a Daicieto’ 2~e viieials tela. bie a esis a nieisiait "2 sin’ Settee old 
- Measures concealed ; sila iets nsipaecieh ciesy tides. 8S roar? Sie 
Concretionary limestone .... .--+++ e-eere eee Pedra Oricierceror pa Po 
“White gypsum...... Ch eters Rela abe bcs, Brae intense MaeeR He 


Measures concealed ; probably red and green iit id Wag wae 20 
Arenaceous, vesicular, fossiliferous Timestone ....++.seee+eeeees 
Brown, friable, calcareous sandstone ...++.++++errrer verre cree’ 
Measures concealed ; probably LOMAS! fe ois hi oe ale aie slo cle gain v= bie 
Very hard conglomerate limestone PASI GABA deerment BNE LF 68 
Gircers AT... acloalWlisG bacwiels o.tieiale "sleek sie onls Hse Holb e Hee Aa Aelelaee 
Compact, vesicular, non-fossiliferous limestone.... s+ eeee seeeee 
Soft brown earth ....+.s+eecseese cree reer sees ciaraisisiovete ete\el 6 akste 
Compact, black, massive limestone, with veins of black chert.. 

PRP RERUN habs o.2 bic aiela as sa Wa w sins. a ole o's Slee! s Ate olin bie aie res 
Calcareous sandstone... vei. sodee nse ce cade Sone ceeecewecrececs 
eer AEs Lapa ase VENT ais 0 ¢ pinnate 4 0 ncalle’alee ele aig « of gieldig o-teiatwiere eS e't* 
Be CoAv IRE TOAEN arargie ocean gas ord lens Mayes ome neces e oe eres coewee 
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Section the 
same as that 
measured by 
Mr. R, Brown. 


Fault, 


+e oak ironstones 
ably not 
. a economic 


importance. 


' ) Schooner Pond. 
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Red and green marl «4.6. cece en eeereceeree sis tdafoete ore orb asia Aimee 3 a 


Reddish conglomerate, coarse at base, fine-grained above ; pebbles 
of red. syenite, brown, red and other colored metamorphic 


limestones ; of great but unknown thickness........+++8+se04 = = § 
Reddish, calcareous rock.......++ +++ os !bie oth (dpaja ong OE EDA o1a%e 5p «freee 0 é 
Green, slightly: calcareous VOCK. 1.0... se ee rece tee teen ee aeeee 1 0 ; 
Red syenite of St. Anne’s Mountain.........0e seer eeseee cscs o-oo , 
Total thickness (exclusive of conglomerate)........1,276 2 4 

e 


This section, although somewhat different, both in regard to th 
description of the individual beds and the’ total thickness observed 
is the same as that measured in detail by Mr. Richard Brown, an 
described in the Journal of the Geological Society of London, Vol. uke 
page 257 ; and is also quoted from Mr. Brown, by Dr. Dawson, in his” 
Acadian Geology, page 402-403. 

In the above section, the division ‘between the Millstone Grit an 
lower carboniferous rocks is distinct, and most unequivocally marked 
but there is no unconformity... Between the Coal Measures and Mill- 
stone Grit, at Cape Dauphin, there is evidence of a fault, which is 
probably the continuation of that which exists between the carboniferous 
and metamorphic rocks. * The dips observed in the Millstone Grit, at 
Cape’ Dauphin and at Bird Islands, which lie N..30° E., a mile and a a 
half distant from the cape, when compared with aa in the same 
formation in the south part of the district, clearly indicate the ‘asin 
shape of the carboniterous strata, ; 


fe 


<p. 
.# 


re 


Economic MINERALS. 

The following economic minerals have been observed in this region: 

Clay Iron Stone—Numerous beds occur in the Coal Measures contain- 
ing argillaceous iron ore, both in nodules and in thin continuous bands. 
An average sample, analy zed by Dr. Harrington, yielded about 28 per 
cent. of metallic iron (Report for 1873-74, page 242). A great proportion 
of the iron made in Great Britain is derived from such ores, but there is 
not much hope of an adequate supply in Cape Breton for economic 
purposes ; though considerable quantities of it are found strewn along 
the beach under the cliffs, from which it has been derived. 

Bog Iron Ore.--A deposit of this ore, apparently of excellent quality, 
was observed near Schooner Pond; but its extent appears to be limited. 
Such deposits will, no doubt, be found. in many other: ‘places, as most of 
the Uae issuing from rocks: Baavows ted oy the coal seams hold in 


1 
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solution a considerable proportion of iron, which, being precipitated, 


<_ 


gives rise to the deposits of bog ore. 
+ Hematite.—At or near the contact of the Lower Carboniferous with  peposits of 
the underlying metamorphic rocks, veins or beds of hematite, of worka- eee 
3 size and quality, have been discovered, and afford promise of being 
vailable for the manufacture of iron and steel. In one instance, at the 
Whykokomagh iron mine, described in the Report for 1873-74, page 180, 
considerable exploratory work has been done, but is, in the meantime, 
pended. Near Big Pond, East Bay, Bras d’Or Lake, about twenty-two 
miles from Sydney, a deposit of ochreous red hematite, apparently of 
ae extent, has recently been discovered, and a little exploratory work 
1e upon it. A fair representative sample of the ore has been analyzed 
Professor Henry How, of Windsor, N.S., with the following results: 


. 


Analysis by 
Professor Hows 
sa 


Siliceous gangue...... iasysrnitlece 
Soluble silica........ 


0°26 
Peroxide of iron, with trace of alumina.... 88-21 
Wits S2eRie a ots Sees See Sala ee cme 1:53 
Magnesia....-+--++seseres : tig! . 1:22 

100-00 


* 


. Metallic iron, per ceMt......eseeereeerrcesrer tes 61:39 
Eee, Decarerte traces. 
PHOSPHOTUS,, «.a2-+aceeesectearcrerserereteres® minute traces. 


calculating the metallic iron, allowance is made for the trifling 
nt of alumina present. This ore is specially adapted for the manu- 
re of Bessemer pig iron. . > | 
jimestone.—The limestones which prevail extensively in the carboni- — 
yus limestone series, produce, when calcined, a good strong lime, but — 
dark for the interior finishing of houses. An unlimited supply 
e produced at a very cheap rate, as, beds of considerable thickness ~ 
to good harbors ; slack or coarse 
mines at almost anominal = 
n throughout the district for 


Grit produce exce : 
e beach near the South 
gth and remarkably _ 


- of * onli : 
ng five or six feet sizeof fings. ie 


Some of the calcareous 


, Sandstone 
suitable for 
* building. 


: Syenite for 


orhamental _ 


purposes. 
; * 


+ White clays. 


' 


~ Glacial action, 


limited extent were observed, and are noted in the sections ; others of 
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sandstones in the productive measures, appear, also, to be well adapte 
for flagging. ¥ 
Grindstones.—Grindstones of fair quality are afforded by the sandstones 
of the Coal Measures, and are manufactured to a limited extent for local 
use, & 
Building Stones.—The sandstones, both of the Millstone Grit and Coal 
Measures, are generally too coarse, too irregular in the bedding, and too: 
much impregnated with iron to yield good building materials, except! 
for foundations and other rough work. Some of the upper beds of the 
carboniferous limestone formation, however, afford a dark red, brown, 
or chocolate-colored, very homogeneous sandstone, which would proba- 
bly be more valuable as a building materiai. Such beds crop out at the 

water's edge, on Sydney Harbor, in the most advantageous position fi 
working and shipping. $ 
Syenite.—The syenite of St. Anne's Mountain, at Kelly Cove and Cape 
Dauphin, will be found admirably adapted for ornamental architecture: 
It possesses a great variety of beautiful tints, admirably blended, is 
capable of being extracted in blocks of any required dimensions, and i 
also very conveniently situated for shipping. : 5 
Marble.—At the same locality, white and variously tinted marbles 
i 


P 4 


can also be procured with great facility. 

Gypsum.—The carboniferous. limestone formation in Cape Breton 
is specially characterized by the occurrence of extensive deposits © 
gypsum ; but in the districts to which this report has special reference, 
no deposits of this mineral, of economic importance, have been di 
covered. At North Sydney and at Cape Dauphin, gypsum beds. of 


greater extent were visited, but not specially examined. 

Brick-clay and Fire-clay—These materials are also available in th 
district ; the former has been worked at the North-west Arm and othe 
points, and the latter may be obtained in any required quantity, an 
probably of good quality, from "the underclays of most of the coal seams. 


In some instances these are nearly pure white, and very free from iro 
and sulphur, 


Surrace GEOLOGY. 


In the descriptions given of the geological and’ physical characteristics 
of this region, reference has been incidentally made to its surface features, 
and especially to the existence of nunferous parallel bays and channels in 
the coast, aswell as ridges in the interior, which aie probably due to 

4 . 
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lacial action. This is indicated by their general direction being coinci- 
ent with that of the glacial strie, of which numerous reliable observations 
yere obtained. The occurrence also, at the head of the North-west Arm 
f Sydney Harbor, of a great profusion of erratic boulders, consisting of 
granitic, felsitic and hornblendic rocks, probably derived from remote 
jorthern regions, ahd the manner of their distribution seem also to 
:0n firm this supposition. It is worthy of remark, that the distri- 
tion of the hard metamorphic rocks appears to have influenced the 
lirection of the denuding agencies during the Glacial period. Thus it 
vould seem that the entire area of Bras d’Or Lake has been excavated 
y glacial action in the soft marls and other friable rocks of the lower 
arboniferous formations, the remains of which now fringe its margin. 
Glacial striae were observed at several points throughout the region, 


Erratics.- — 


Hicavasion of 
Bras us Or laa 


Glacial strie, 


oth on the highest crests ofthe ridges, and close to the sea level, but — 
nly on the millstone grit rocks. In some instances two sets were — 


oted on the same smoothed surface, crossing each other at a small 
ngle. The following are the localities and directions noted : 
Indian Cove, Sydney Harbor, north side, 8. 61° W. 
_ Victoria mines wharf, Sydney Harbor, south side, 8. 54° W. 
nh International wharf, Sydney Harbor, south side, 8. 52° W 
Intermediate between the two last-named points, 8. 53° w. 
ey Cow Bay road, half way between Sydney and Cow Bay ; two sets crossing, 8. 76° W. 


WwW Bay road, one mile west of the last point, 8. 54° W. 
at ow Bay road, at the junction of the old Grand Lake road, 8. 54° W. . 
see Bay road, Fitzpatrick Brook, five tiles east of Sydney, S. 53° W., 8. 59° WwW. 


W., and S. g2° W. 
a Cow Bay road, Power Lake, four miles east of Sydney, 8. 38° W., S. 46° W., 8. 


3° W., S$. 60° W., S. 66° W.; sometimes intersecting. 
Z and | Lake road, two pe a half miles east of Sydney, two. sets, 8. 56° W. and 


ra ‘a Lake road, three miles east of Sydney, S. 49° W, 8, 58° W. 
ingan road, four and a half miles east of Sydney, 8. 46° W. 
le Bras or, on road to North Sydney, W. 26° N. 
“Although, as already | mentioned, erratic boulders of foreign origin are 

5 altogether anges in this region, they are comparatively scarce 5 
ose rocks on the surface being, for the most part, derived from the 
n ae underlying. The soil also appears to be of similar 
V "y poor and thin, as is usual in regions occupied by 
the red amarls and other calcareous rocks of the 
, the: Ve is always richer, as shown by 


v 


ee 


Encroachment 
of the sea. 


Effect of the 
ignition of the 
Hub coal seam. 
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The action of the waves, and of the winter frosts, in undermining ant 
abrading the sea cliffs, causes a constant encroachment of the sea upo 
the land, the rate of which varies at different points. At one place, 
where exact observations, extending over a period of thirty years, we | 
made by Mr. Richard Brown, he estimated it at five inches annually. A. 
remarkable effect of this disintegrating process is visible on the coas | 
between Low Point and the Barasois, and is thus described by Mi 
Brown : “ A mass of strata, halfa mile in length, two hundred yards im 
width, and twenty yards in height, resting upon a seam of coal, having & 
strike parallel with the coast line, and dip sufficient to bring the fore 
of gravity into action, has slipped down bodily, owing to the softening” 
of the underclay on one side by land-springs, and on the other by the 
action of the surf. The débris of the fallen mass, at the foot of the cliff, 
before this time, has probably been ground: into mud and sand by th | 
waves; but the course of the landslip may be distinctly traced from end 
to end, by means of the long rugged gaps and holes left on the 
surface.” I may add that in the width specified, not fewer than 
twelve of these furrows were observed, extending nearly the whole length 
of the landslide. 

At Burnt Head, in the vicinity of Glace Bay, the Hub coal seam has 
been ignited, either intentionally or by accident, and the long continue¢ 
and intense heat produced by its slow combustion, has baked and 
hardened the associated shales, and altered their texture and color 
such an extent, that the fragments strewn along ghe beach, When 
rounded and polished by the action of the waves, can scarcely be distine 
guished from pebbles which might occur in any region of ancient metas 
morphic rocks. A precisely similar case is described by Sir Charle ; 
Lyell, * as occurring at Russell’s Hall, near Dudley, Staffordshire, wheré 
coal seams have been slowly burning for ages, and he shows that the 
effect upon the neighboring strata corresponds exactly with that caused 
elsewhere by intrusive granite. 


I have the honor to be, 
Sir, 
Your obedient servant, 
CHARLES ROBB. 


“ 
GroLogicaL Survey or CANADA, 


Monrreat, May, 1875. 


* Elements of Geology, 2nd Edition, 
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“THE HISTORY AND STATISTICS OF THE TRADE AND + 
MANUFACTURE OF CANADIAN SALT. Ree 


3 BY 

J. LIONEL SMITH, 
s ADDRESSED To : is ae ‘s ; 
a : A. R. ©. SELWYN, Esq., F.R.S., F.GS., 


DIRECTOR OF THE GEOLOGICAL SURVEY OF CANADA, 


Srr,—I have the honor to report on the results of my visit to the salt 
works of Ontario, undertaken in accordance with your instructions given 
pin’May last: - 
Although courteously received by the proprietors and officers of the Soe of 
rious works, I found an evident reluctance manifested by some to information. 
art details of their business. In naany instances I was told that full 
ns had already been forwarded to you, which obliged me to leave 
nks in my note-book, to be filled up at Montreal. But on inspection 
the alleged “full returns,’ I found that they were very defective, 
y important questions being either imperfectly answered, or not 
ered at'all Some of the required information has been supplied by 
espondence ; but it was found necessary, in order to complete tabu- 
ed comparisons, to fill up gaps with approximate results obtained 
other manufacturers. While, therefore, the information obtained is 
juite so complete as is desirable, it is, nevertheless, important and 
siderable, and will, it is hoped, afford a fair insight into the présent 
vt and position of the salt producing industry of Canada. 
sy reference, as much as possible of the information obtained is 
din the annexed tables. *, ; 1 
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On reaching the salt region, I found that the manufacturers were! 

much gratified by the prices their salt consignments were obtaining 1 | 

Chicago and other Western markets. The Grand Trunk Railway author=: 

ities had enabled the Seaforth, and other inland manufacturers, to sen¢ | 

eee otras their salt to the Chicago market at the reduced freight charge of 90 cents: 
ed per barrel; so that the balance of previous seasons’ stocks was profitably, 
disposed of. | 

Most of the salt made at Goderich and Kincardine is shipped to such: 

western markets of the United States as are within reach of wate | 

carriage, and as far’ west as Duluth, salt forming a return cargo fo | 

Advantageous western products. The situation of wells at, or near, these two lake 
situation of 4 | 
wells, ports, gives to the manufacturers an advantage of 16 to 20 cents per 
barrel over those farther inland; since, in conformity with the general 


GT, B. charges. pany charges 17 cents per barrel of salt from Seaforth to Goderich, and 
16 cents from Clinton, which is only twelve miles from Goderich. 
Cartage. arrival at Goderich 3 cents per barrel has to be paid for cartage 
Nearly all the Goderich wells are also subject to the charge for cartagé 
to the port or railway, but the Kincardine wells, being close to the 
Facilities for harbour, no cartage is there necessary. One of the latter (the Brucé 
pee a? well) has unusual facilities for shipping, inasmuch as the works occupy 
a terrace, with the Penetangore River, or Creek, on two sides, and a lake 
wharf on the third. . 
As the inland manufacturers have necessarily to cultivate the inland of 
Canadian markets, their salt is brought more into competition with that 
from Liverpool; and, as will preséntly be shown, this competition bears 
so heavily upon them, that it must check the progress of works inland, 
and promote their increase along the lake shore. 


PRESENT STATE OF THE CANADIAN SALT TRADE. , 


Since Dr, T. Sterry Hunt’s visit to the Goderich salt region in 1869 

only eight wells have been sunk that are productive, or at present i 
Disioulties operation. The difficulties (arising from restricted markets) which beset 
tmaking, salt-making in Canada, have not only prevented the boring of many more 
wells, but have checked production and improvements at wells already 

equipped and in action. 

To estimate the condition and future prospects of the salt manufacture 
Leon in Western Canada, we must look at all the circumstances by which it is 
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nfluenced, The total export trade of Canada requires so much more 
onnage than the import trade can profitably supply, that ship owners, 
or their representatives, are often glad to load their vessels with salt for Gyeap carriage 
Quebec or Montreal, at mere nominal rates of freight, in preference to ° Puss st 
sarrying dead, or waste ballast, which, besiles the cost of loading and 
unloading, involves heavy expense for lighterage. 

Fine salt from Liverpool is frequently laid down at Quebec at five 
shillings sterling per ton of 2,240 lbs, while solar, and sometimes coarse 
salt, are brought out simply as ballast without any freight charge. The 
Chicago salt manufacturers likewise frequently dispose of surplus stocks in 
Canadian and other foreign markets, at prices lower than they are willing 
to accept in the home rharket. English salt, consequently, can often be Tngltah watt 
bought at a less price in Montreal than in Liverpool. Thus we have . bought for less 
an exception to the general law, according to which the value of a Heats 
product depends upon the distance from the point of production. 
In its progress inland, English salt has the further advantage of  - 
travelling at a less rate of freight westward, than Canadian salt can 
eastward, and may thus supply western markets at prices below those 
obtained for the native product in the eastern markets. : 
At first our manufacturers were content to compete with Liverpool 
‘galt in markets west of Toronto. Demand for their salt, however, gra- 
dually extended further east. Its price necessarily increased as it pro- 
gressed in this direction, while that of Liverpool salt proportionally 
decreased; until at Montreal, and in our eastern districts, Ontario salt 
; ean only be sold when the stock of Liverpool salt is much reduced. 
In 1873, the high prices of labour and fuel in England so raised the 
price of salt there, that it could not be exported at the low prices of 
former years. The consequent improvement of United States and Cana- 
dian markets materially assisted our manufacturers. 
_ The importations of Liverpool salt into the Dominion apparently Tinportations if 
Bitained a maximum in 1870; since then there has evidently been an Sig wisi. 
annual displacement of Hnglish by Canadian salt, as is shown by the 
— extract from the returns of the British Government. Canadian 


returns I found to be defective. 


4 Salt Exports to the Dominion of Canada.* 

Bre AS TOscr eee veer eks 81,169 tons. = 3,246,760 bushels. 
a: eT Ks obs girs 76,005 “ = 3,040,200  * 
‘s rhe Aa 54,076 “ = 2,163,040 « 
Ti aes A i a 94800 « = 992,000 « 


*1t i b remarked that 56 Ibs. of salt = 1 bushel; 5 bushels = 1 barrel ; 40 bushels or 8 
ies 1 ongtish tn ; and 36.71 bushels or 7.14 barrels = 1 Canadian ton, 
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The importations of salt, for 1874, are supposed to be at least double 
those of 1873, which, as already explained, was an exceptional period. 7 
Thus, on their eastern side, we see our manufacturers in constant confli 
with a torrent of cheap English salt, flowing around them, and to t 
western markets beyond. On their western side there have been sti 
other obstacles. To gain admission to markets beyond the frontier, 
duty of 68 cents per barrel had to be paid, and $3.60 per ton of loose 
salt; although United States salt was admitted duty free to compete 
with theirs around their own wells. 

The superior quality of Ontario salt was soon recognised, and afte 
driving United States sait quite out of Canadian markets, our manufactur 
ers began to ship salt in consignments to Chicago. But the duty, consular 
fees, commission, storage, and other charges incident to consignmen 
only left to them a small profit at best of times, and frequently entailed 
such losses that many of the salt companies became embarrassed, and 
were obliged to sell their property at a great sacrifice, or to close thei 
Works. 

In 1872, the United States Government reduced the customs’ duty of 
salt 50 per cent. This gave Canadian salt a better chance in American 
mafkets, and since then our salt-works have been in a more active an 
prosperous condition; but the manufacturers have still to face a Unitec 
States duty of 8 cents per 100 Tbs. on bulk shipments, and 12 cents per 
100 tbs. on barrel salt, or nearly 34 cents per barrel, besides a consuls 
fee of $3.00 on every invoice or bill of lading. 

The wells sunk since 1869 have been for the service of larger blocks 
or factories than were previously constructed. The “ International 
Works” at Goderich, lately completed, are on a very large scale. They 
are built in four blocks, each provided with pans of twelve by twenty-four 
feet; the pumping capacity is 44,000 gallons of brine per hour, and the 
production of salt as high as 800 barrels per day. 

Since 1869, evaporation with kettles has (with one exception, viz, at 
the “ Huron Salt Works,” which, however, have been closed since 187 1) 
been superseded by the use of large quadrangular iron pans, the dimen- 
sions of which vary according to different systems of heating (see Table 
IIL.) The substitution of pans for kettles was an important improvement, 
as it at once increased the capacity and reduced the cost of manufacture. 

A system of evaporating in wooden vats, heated by steam piping, 
is now being indroduced, and has both economy of construction and 
maintanance to recommend it. By this system the “Ohio River 
Valley Salt Company” makes good salt from brines fifty per cent weaker 
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than those of Ontario; but it appears to be better adapted for strong 
brines. , 


Density or Ontario Brings; Gypsum; Eartay CHLORIDEs. 


The salometer shows that the brine has not decreased in density in 
any of the Ontario wells since they were opened, nor, in so far as can be 
judged from a comparison of the amount of salt produced with given 
quantities of fuel and brine, has the proportion of chloride of sodium 
diminished. To what extent the latter salt contributes to the density of 
the brine can only be determined by analysis. Where the saliferous 
beds are from eighty to one hundred feet thick, and contain beds of rock 
salt, the brine is not likely to diminish much in strength. That which is 
drawn, however, from between the first and second strata of rock salt 
is not generally so strong as that which comes from between the second 
and third. The former ranges from 75° to 90°, and the latter from 85° 
to 100° of the salometer. The minimum points in both cases are arrived 
‘at when the wells have been pumped very freely, the brines returning to 
‘their maximum density when pumping is again relaxed. 

Wherever there is rock salt, well-borers are prepared, by experience, 
to meet with sulphate of lime or gypsum. The Ontario salt-beds are all 

“more or less impregnated with it; but I found by the records of different 
wells that the proportion not only varied in different localities, but occa- 
sionally also in different borings. in the same locality. The brines from 
“nearly all the wells at first contained a sensible amount, and in some 
“eases the quantity was considerable. This difficulty was met by the 
“use of gypsum pans, which were set at the back or bank end of 
“the blocks, where the heat is lowest. The brine was first run into 
“these pans, where, at a temperature of from 110° to 120° Fahr., the 
“sulphate of lime was deposited, and the prine flowed thence through 
_syphons into the crystallizing pans, where it was further heated 
to 160° for coarse salt, and to from 200° to 212° 
‘Wher the quantity of sulphate of lime is insignificant, as at Kinear- 
dine, and in most of the Goderich wells, special pans for its removal are 
not generally used, and in some instances where they were fofmerly 
~ employed they are now discarded, the reason assigned being, that the 
_ brine has gradually become free from sulphate of lime. The testimony 
on this point, however, was not uniform, owing, probably, to the fact that 
the brines are derived from different strata. 
~ In the deliquescent chlorides of calcium and magnesium (the 
earthy chlorides) salt-makers have a more subtle ante gonist to contend 
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with than sulphate of lime. When present in salt they keep it in @! 
moist condition, or, in dry situations, cause it to cohere in massses or: 
lumps; either condition at once indicating to the butter-maker and the x 
curer its unfitness for their respective puposes. On the other hand, it 18) 
said that salt containing these chlorides is the best for cheese-making, 

probably on account of the tendency which it would have to prevent th 
cheese becoming too dry. 4 

By the analyses of Dr. Hunt, and Dr. Goessmann (1867 and 1868), i 
was shown that Ontario brines were comparatively free from the chlorides 
of calcium and magnesium. From my mercantile experience with 
Ontario salt, however, and from observations made under your instruc 
tions, it would seem either that their proportions in the brine have sin 
increased, or that their presence in the salt must be accounted for by 
carelessness in not running off the mother-liquor often enough from thé 
pans. Dr, Hunt has shown that in one instance, at Goderich, these chlos 
rides had accumulated four-fold in the pan from this very cause. 

Amongst the manufacturers I met with four different opinions om 
this subject. There were those who scouted at the idea of any earthy 
chlorides being in their brine; those who thought that there “ migh 
be traces,” but not sufficient to be worth paying any attention to 
those who admitted their presence, but did not see the necessity 
of incurring trouble or expense to get rid of them; and lastly, those 
who not only admitted their presence, but were anxious to find out the | 
best means of removing them. 

Carbonate of soda is largely used by English and other manufacturers 
as ameans of decomposing the earthy chlorides. By it the lime and. 
magnesia are precipitated as carbonates, while the chlorine and sodium 
combine to form chloride of sodium or salt. In order to decompose the 
chloride of magnesium, Muspratt recommends the use of milk of lime 
which precipitates the magnesium as hydrate, 

Dr. Hunt states, in his report, that at Syracuse dairy salt is prepared 
by “washing the previously drained salt in a pure saturated brite, to 
which has been previously added a sufficient proportion of carbonate of 
soda to decompose the earthy chlorides present in the salt; the propor- 
tion being determined by the results of analysis. The salt is then drained 


chambers. This method may answer for salt intended for a Specific pur- 
pose, but causes a waste of too much time and labour for the.ordinary 
salt of commerce, The objectionable chlorides must be disposed of in 
the brine, and before the salt is made, to secure economic results, | 
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_ Dr. Gouinlock, of Seaforth; states as his conviction that the soluble 
chlorides increase in the brine as the area enlarges from which it flows. 


SOLAR SALT. 


~ This salt is used in pork and beef packing, and in the curing of fish, Uses of solar 
and is indispensable to their preservation on long sea-voyages, and in ae | 
hot climates. It is valued chiefly on account of the large size of its 
-erystals, the result of slow solar evaporation. Large crystals are some- 
“times also produced by slow evaporation with artificial heat, but it is 
‘stated that meat and fish curers regard them as inferior to the salt 
produced by solar evaporation. 
More or less solar salt is made in every salt manufacturing district in golar salt 
_ the United States, which country, nevertheless, imports from six to ineUnited” 
seven millions of bushels annually. Although the Canadian brines are geet 
‘well suited for the purpose, it has not hitherto been made in Canada, 
and its production would alone be profitable if the cost were such as to» er 
enable our manufacturers to compete with those of other countries. 
he great and increasing demand for solar salt should stimulate its 
- manufacture. ’ ; 
- There is no apparent necessity for adopting the expensive system of 
; salt rooms and covers used at Syracuse and other places. The imported 


’ 


; article is the product of natural salines in the West Indies and South 
America; or of solar evaporation in artificial earth pits in Portugal, 
and on the Mediterranean coasts of Spain and France. . re 
The arrangements of each saline at Setubal, in Portugal, may be arrangement of ) 
4 briefly described as a vast reservoir from two and a half to five acres in arene a 
extent, divided into oblong spaces by embanked paths three and a 
_ quarter feet wide, with a basin or feeding reservoir at one end. The. 
oblong tanks are about eight inches deep. They have a main inlet 
from the basin, and a main outlet for carrying off exhausted, or super" 

‘fiuous sea-water. In autumn the sea-gates are opened, and the whole 
‘area inundated, to a depth of twelve inches. The water is left to 
‘evaporate until the end of May, when the tanks are cleaned out, and 
recharged, from time to time, from the basin. Under the influence 
of the north-east winds evaporation is SO vapid, that in twenty days 
each tank pottom is covered with a layer of salt about two inches 
4 thick ‘and almost dry. This is the first crop. The second crop is 
yeady jin another twenty or thirty days ; but brine for the third 4 
crop is let into the tanks before the second crop is raked out. If the 
: weather proves unfavourable to the third crop, the whole tog again : 5 
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inundated for the winter. The time and: labour spent in making solar 
salt from sea water, which yields only two and ahalf per cent., is immense: 
compared with what is required to make it from brine yielding 25 per 
cent. 

Both Dr. T, Sterry Hunt and Dr. Goessman have testified that the brine! 
of the Goderich region is one of the strongest and purest known, and that 
it is especially adapted to the making of solar salt, owing to its com 
rative freedom from the earthy chlorides. There seems, therefore, 
reason why our salt manufacturers should not ‘make it in pits, or grow 
vats, lined with a proper cement, excellent materials for which th 
have at hand. 

The general condition of the atmosphere as regards moisture in sal 
making localities during the season of evaporation.is more important 
than the number of days on which rain falls; and the number of un 
clouded days during this period is likewise important. In Ontario the 
summer months will compare favourably in these respects with an 
country in Europe, and the trouble and expense of covers might pro 
bably be dispensed with, as it is doubcful whether the shade they give 
does not retard evaporation to an extent hardly compensated for by th 
protection they afford against rain.* 

Great care should be taken in selecting a site for solar salt works, 
evaporation is proportional to the amount of moisture in the surrounding 
atmosphere. The ground should be of such a character as to admit 
easy drainage, and every precaution employed in the arrangement 
the ground vats or pits. 

If by experiment ground vats were not found suitable to our climat 
a less costly system of raised salt rooms than is used at Syracuse woul 
no doubt, be found sufficient, as explained by Dr. T. Sterry Hunt in hi 
report of 1869. Although solar salt is so valuable to our fish-curers, i 
is remarkable that no attempts have been made to manufacture it in o 
maritime provinces; whereas, in the eastern states of the Union 
salteries have been used for its manufacture from Cape Cod to Georgi 
and from the earliest period of their history. The following facts o 
this subject are taken from the census returns of the US. Government: 
—The first saltworks in New England were erected in 1623, near Ports 
mouth, in New Hampshire. Saltworks were erected in New Netherlands 
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; by the Dutch previous to 1649; but in that year a Mr. De Wolff received 
mm grant of Coney Island for the manufacture of solar salt. In the 
Sab af this right he was resisted by the Connecticut settlers at 
Gravesend, om Long Island, “where, in early times, salt was made by 
exposing sea-water in shallow vats along the shores.” 
Tn 1652 salt works were set up at Cape Ann. In 1746 evaporating 
“pans were erected along the coast of Connecticut. In 1775 large salt- 
orks were established at Cape Cod. In 1777 John Sears and others 
arted saltworks at Dennis, in Barnstaple county, where they built a 
vat 150 by ten feet, and covered it with “a curious roof.” In 1800 
‘attel Tilley, of Massachusetts, took out a patent for a method of cover- 
ing vats by a revolving roof, and is said to have made the manufacture 
of salt “more economical by extracting from the mother waters crys- 
allised sulphates of soda and magnesia.” 
During the Was of Independence, and for some time afterwards, salt- 
making from seaewater was conducted with increased vigour and skill, 
nd works multiplied so rapidly along the coasts of all the States, that it 
uld be tedious to enumerate them. 
n 1789, a duty of six cents per bushel was imposed on all foreign salt, 


d this in the following session was raised to twelve cents, and in W797 


o twenty cents per bushel; but in 1807 the duty was entirely repealed. 
again imposed, and con- 
per bushel, and 

in 1842, to eight cents per bushel. 
e salt works in the State of Massachusetts were exempt from taxa_ 


United States "< 
duty repealed. 
“al 


in 1807. 


‘and in 1820, the State had a capital of $777,000 employed in salt . 


In 1827, when petitioning Congress against the reduction of the 

it was stated that “the salt works of the State are numerous, and. 
nually, chiefly by solar evaporation, 600,000 bushels of the best 
_ salt, and the salt works of Barnstaple county alone, are valued at 
0, and owned by 1,000 people.” At this time large quantities 
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Sis Sse .  PREEZING METHODS. 


y . 

i: : ; ae 
3 - Introduction Methods are employed in Russia for the manufacture of salt from sea- 
| ¥ ° ¢ = 

4 “Inethods, water which might, perhaps, be profitably introduced along our 

Bay. 5. tt 


- 


r 


~ | coasts, and on the shores of the Gulf, as far up as the Island of Anti- 
costi. They depend upon the fact that when sea-water or brine is cooled 
to a few degrees below the freezing point, a portion of the water is con- 
verted into ice, and a more concentrated brine left behind. = Behe. 
In some eases the sea-water is let into a large basin, where, during 
-». winter, it becomes frozen to a considerable depth. In April, or ass 
the spring is imminent, the concentrated brine is drawn off from below 
_ the ice into deeper reservoirs or pits, which present less ‘surface to the | 

ae rains, and are protected by embanked sides from surface drainage ; andl 
1. oan from these it is pumped into the evaporating vati.g The more _generall 
plan, however, is to confine the sea-water in long and narrow areas, and 
to remove the ice from the surface, almost as it forms. Whether the. 


evaporation is completed by solar or artificial heat, I have not been 
— to ascertain, 


EVAPORATION IN WOODEN VATS. ¥ 
The “Ohio River Valley Salt Company” make salt from weak brir vibe 
~" of only 35° to 40° of strength, in wooden vats heated by steam pipi * 
aie - The vats are from 100 to 150 feet long, ten feet wide, and twelve i Inches 
Peat) deep, and the evaporation is effected by steam, conducted drags veh 
gs pipes of five inches diameter, and raising the brine to a temperature 0 of 
, from 160° to 200° F, ) 
The owner of a steam flouring-mill at Seaforth, Mr. W. Marshall, 
ceived the idea of utilizing the waste steam from his engine in th ) mn 
facture of salt, and erected last summer a small salt. block a 
his mill; this block he supplies with brine from the “Mer 
‘the evaporation being effected by steam conducted throug h ¢ 
iron pipes around the bottom of a wooden. vat, eighty “feet by 
‘and. twelve inches deep. By this means the brine is heat O07 
perature of about 200° Fahr. Mr. Marshall makes about me 
of salt per day, and go profitable has the adventure - ‘pro 
a ‘intends to enlarge the works. The profit thus made fro 
would otherwise have been wasted, pays, ‘I was told, 1 
5 fuel for ‘the pads dha of bu) mils ih ee Sta aene ee i 
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growing districts, the knowledge of this fact is likely to multiply flourmg 
and other mills for which steam power is required, 
A great advantage of this method of evaporation is the diminished Advantages of 
cost of construction, and the greater durability of wooden vats, as ae 
compared with iron pans, which cost from $5,000 to $6,000 each, and 
have to be renewed about every five years. It remains to be proveds 
however, whether sufficient heat can be obtained to make the finest 
grades of salt. 
Already, with their usual sagacity and enterprise, the Messrs. Ogilvie, Salt blocks in 
of Montreal, have bought the large steam flouring-mill at Seaforth, with Peer 
the intention of erecting alongside a salt block, 100 feet long, and 
ninety feet broad, fitted up with a wooden vat, ninety by twenty-two 
feet and twelve inches deep. Around the bottom of the vat will run a 
six inch iron main-pipe, for the conduction of steam, which will feed 
112 half-inch brass pipes, the ends of which will be set in the main-pipe 
at each side. They expect to commence evaporating in April or May 
next, and to make seventy-five barrels of fine salt per day. 
Messrs. Ogilvie are also erecting a very large steam flouring-mill at 
“Goderich, with a large salt block alongside. It is close to the harbour, 

and near the Hawley well, which will supply the brine. The block is to 
:: be 130 by ninety feet, with two wooden vats of 120 by twenty-two feet 

‘each. These will be furnished with six-inch brass main-pipes around 
p the bottom, united in the same manner as in their vat at Seaforth, by 
half-inch brass pipes, 152 to each vat. Byaporation is to be begun in 
_ May or June, and it is expected that 150 barrels of fine salt will be 
produced per day. 


“ EVAPORATION OF WEAK BRINES. 


As indicated elsewhere, many wells have been bored in Canada, which 


_ have cost large sums of money, and have afterwards been abandoned wens 


d + a ybandoned. 
as useless, because rock-salt was not met with, even in cases ie 


» 
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where brines were abundant with a density of 35° to 30° of the 
- salometer. The proprietors naturally concluded that the treatment of 

such brines would be uprofitable, owing to the large amount of fuel 

__ which would be required for their evaporation. The utilizing of weak 

: brines is, therefore, largely a question of the cost of fuel—a subject cost of fuel. 
which will be discussed under its appropriate heading. 

it is desirable, however, to notice here the way in which weak and 

; impure brines are sometimes profitably used in other countries. Much 

of the salt used in France and Germany is made from saline waters, 
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introduced into Lombardy, and thence into Germany and France, which 
superseded all others. According to this method, the brine is pumped — 
up into an elevated cistern, and then allowed to trickle through bundles 
of thorn branches, built up in the form of a wall, and standing in the ) 
middle of a large reservoir. This wall of branches is often 1,500 feet 
long, nine feet thick at the base, and six feet at the summit. The 
cistern, which is securely braced by wooden beams, is supplied on both 
sides with numerous taps, which, during evaporation, are left open on — 
the windward side. From careful experiments, it appears that, under 
ordinary circumstances, thirteen gallons of water are evaporated from 
every square foot of thorn wall in twenty-four hours. When the brine 
in the reservoir, around the base of the thorn stack, attains a density of 
about 1°15, it is run into large settling reservoirs, and just enough lime 
added to decompose the chloride of magnesium. It is then pumped into 
evaporating pans placed over furnaces. These pans are kept full until 
the saturation point is nearly reached, when the brine is run off into 
other pans for crystallization. 
Ohio Rive  _—«M the salt districts of the Ohio River Valley, weak brines are pro- _ 
Mg fitably employed, although pumping wells have to pay “dead rents” to 
those not pumping, and have absorbed in sinking as much or more zapital 
than the Ontario wells. Some of the wells in this region are from 1,500 
to 1,800 feet deep ;: but the average depth is about 1,000 feet. 
In the “ Report of the Select Committee on Transportation Routes,” 
lately printed by order of the U, §. Government, I find the following 
testimony of Dr. J. P. Hale: 
. Zostiminy of ‘We measure the strength of the brine by an hydrometer graded 
from 1° which marks fresh water, to 25° which marks point of saturation. 
By this, the strength of brine at different wells is indicated to be from 
8° to 12°, or an average at working wells of 10° ” * . 
“We granulate our salt in large wooden vats, heated by steam pipes 
' running through them. Our vats are about ten feet wide, 100 to 150 
fect in length, and eighteen inches deep. There are generally five 
principal pipes, about five inches in diameter, passing through, which 
are supplied with steam at a temperature of 160° to 200°.” 


* This would be equal to 40° by our salometer, 
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which scarcely deserve the name of brine. Various contrivances were i 

formerly in use in these countries for increasing evaporation, by 1 

Faggot enlarging the surfaces; but a method, known as faggot gradation, was i 
gradation, ; 
$ 
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As this system of evaporation can be, and is profitably united with 
other steam industries in Ontario, our weaker brines should be thus 


turned to profitable account. 
ROCK SALT. 


This is likely soon to become another product of our galt region. 
From its apparent purity, and from the thickness of the bed, it has been 
concluded that it could be profitably mined, and I was informed that Mr. 
H. Attrel, a gentleman of wealth and enterprise, had secured land, and Mining of rock 
intended to sink a shaft for the purpose, +f the Government would meet os 
his views with regard to harbour accommodation. Such an enterprise 
would have not only a commercial, but a spegial geological interest, and 
it is to be hoped that the Government will yield all possible assistance. 
Unfortunately Mr. Attrel was from home at the time of my visit, and 
I was, therefore, unable to obtain more precise information concerning 


his intentions. 


TABLE SALT. 


* Inthe annexed tables, the names of three of the principal makers of 
«table and extra dairy salt” are ‘neluded. Two of them buy salt from 
the owners of various wells, and after super-drying and crushing, offer 
it for gale in a very fine white and dry state. It is put up in packages 
suitable for retail dealers, and also in kegs and barrels, as required by 
butter and cheese makers. In the making up of the smaller packages, 
considerable juvenile labour is employed. 
‘The first factory of this kind was started by Mr. J. Belfry, of Clinton, yr. peltry's 
who super-dries the salt by passing it through a large cylinder which tr: 
lopes just enough to let the salt run through in 


 yevolves over a fire, and s 
ing passed between iron 


a constant stream. It is then crushed by be 
rollers. 

In 1872, Mr. Samuel Platt, of Goderich, gave an impetus to the demand 
for this kind of salt, by improvements in its preparation. Instead Of jmprovements 
crushing the salt between rollers, Mr. Platt, after super-drying, grinds it ™ mann 
between a horizontal pair of stones, and dresses it’ by revolving reels, 
like those used in flouring-mills. From the superior appearance of his 
salt, and from the convenient packages in which it was put up, @ large 
demand was at once secured for it. 

his sort, i goreman & 


Messrs. Goleman & Gouinlock have started a factory of 
; Gouinlock’s _ 


connection with their extensive galt works at Seaforth, and are NOW Mai factory. 


ufacturing very fine salt for table and dairy purposes. 


_ however, there are marked advantages. 


~ bags of equal size and character. 


i aeisiy which are slits for the escape of 
“se i fl q sibs . ‘ iy ib ee 


_ hours’ drainage there, the moulds 
where the blocks of salt are tilted ou 
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’ 7 ‘ e om, 
All the Ontario makers of table salt super-dry it by heated revolvi 
cylinders, - ae. . te 
METHODS OF PACKING SALT. it 
Ontario salt is shipped to. market in barrels, in bulk, or in bags; 
shipment in bags, however, being very limited. _When‘Liverpool coarse 
salt becomes scarce at Montreal or other points, a few thousand bags of 
Ontario salt are packed for such markets, in old Liverpool salt bags, or 
in others of inferior size or quality. The only bags now made in Cans 
are of flax or cotton, and are too costly for salt. doh 
Bags for salt should be strong, of close texture, and not sewed 
tarred twine, as is the case gith those imported for grain. On accou 
of price, they are necessarily made of jute, and imported from Brit 
Tnelud ing a duty of seventeen and a half per cent., an ordinary four-b a 
bag costs, laid down at the salt works, about twenty-two cents; an 
superior bag of bleached Jute and flax for “factory filled” 
nearly forty cents. j mie 


salt, costs 
‘a 
Barrels which hold five bushels are worth from twenty-eight to thi ty ; 
cents, so that, in so far as cost for packing is concerned, there is litt 
apparent advantage in substituting bags for barrels, In other respe 
A barrel weighs about twe 
five pounds, and with 280 pounds of salt, 305 pounds. The regulatic 
weight for railway cars to carry, is 21,000 pounds; and railway companies’ 
will only allow seventy barrels of salt per. car, (= 19,600 Ibs. of salt, and 
1,750 Ibs. the weight of the barrels), while they carry at the same freight — 
charge, 100 bags of Liverpool salt, containing , four bushels each (400 
_ X 56-= 22,400 Ibs.), or 2,800 ‘pounds more salt, making a difference j 
the cost of carriage of twelve and a half per cent. in favour of the bag 8." | 
Undoubtedly, our’ manufacturers could compete better with those in a 
England if they took equal pains in curing the salt, and turned it out in 


“yj 
z 


‘ “vite hy hei 

The oblong blocks of salt common in England, and which re 
packing, would, I think, be ¢ 

They are prepared as follows :— 

from the pan into wooden moulds, about thirty- 

inches deep, nine inches wide at t 


‘the moisture. When filled, th 
to a perforated floor, 


pressed down, and then removed 


4 > > % 
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When sufficiently dried, the blocks or parallelopipedons of salt are 
removed to the storehouse. Hach block weighs thirty pounds, when 
dried. The cheapest kind of labour (frequently women) is employed in 
filling the moulds and in moving them. 

Salt bears carriage well in this form, which, however, is especially 
adapted to inland transportation. It is convenient for consumers, who 
-serape, or slice off, what they immediately want. And retailers divide 
the blocks easily with long knives. 


INSPECTION OF SALT. 


The very damp condition in which Ontario salt is too often sent to 


‘market must be attributed rather to its not having been properly drained, — 


or cured, than to the presence of earthy chlorides in it. 

The principal manufacturers of Goderich, Kincardine, Stapleton, and 
_ Seaforth, are now paying more attention to the condition of their salt at 
“the time of shipment; and this has not only improved the sale and char- 
acter of their respective brands, but also added to the reputation of Ontario 

‘ ‘galt generally. 

‘Shipments of improperly cured or green salt to American markets 
have been so detrimental to the reputation of Canadian salt there, that the 
_ principal manufacturers are in favor of a compulsory inspection, whereby 
the salt would be classified according to quality and condition. They are 
- willing to pay two cents per barrel, and ten cents per ton on bulk ship- 
' ments, as a necessary tax for cost of inspection. A bill having this ob- 
ject in view was brought before the Ontario Legislature during the last 
~ gession; but clauses were introduced into it which were so objectionable 
4 to the salt manufacturers generally, that they strongly opposed it, and. 
it was eventually withdrawn. 

A - There is no doubt that a salt inspection would not only prove service: 
y able to the manufacturers, but also to the Government, in facilitating the 
 eollection of correct annual returns. 9 


FUEL. 


a Ey 
ae 


2 A 
The question of fuel is one ofthe greatest importance to our salt manu, 


 facturers. Hitherto they have relied almost exclusively upon wood, 
- which has been regarded as the cheapest fuel. By reference to Table VII. 


es ee 


= 


E it will be seen that its present average cost is little under $3 per cord, 
and that nearly $1 0,000 are annually expended for wood alone. The 


. 


price has doubled since 1867, and must necessarily go on increasing, 


cia 


wh ee hs 


 petes with wood at our Lake ports. 


Compulsory - 


inspection. 


Cost of wood. _ ‘ 


although not in the same ratio, since coal from Cleveland already com-_ 


> 
“tae 


Comparative 
value of coal 
and wood. 


* Wood cannot be the fuel of “the future” for our salt industries, nor is 
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By enquiries among manufacturers, I find that one ton of anthracite | 
coal is considered equal to one and three-quarter cords of hard, and to two ~ 
and a quarter cords of soft wood, for the production of steam, and one ton 
of bituminous, or Cleveland coal is equal to one and a half cords of hard, | 
or two cords of soft wood. | 

Coal can now be delivered at Goderich from Cleveland at from $4 tol 
$4.25 per ton; and Mr. John Ogilvie tells me that they intend to use this | 
coal in preference to wood at their large steam mills, now in course 
of erection at Goderich; also that many of the salt manufacturers are 
using it now. Last season, during my visit, the price of coal was much 
higher than at present, and wood was then the only fuel. 

Dr Sterry Hunt gives the quantity of salt made from one cord of hard 
wood, as thirty-five bushels, or seven barrels only. But since his visit 
the system of evaporation has been so entirely altered that the proportions | 
are now very different. By reference to Table III. it will be seen that 
there is a great variety in the methods of heating the brine; and there is 
a similar variety in the results. My notes show that different manu- 
facturers claim ten, twelve, thirteen, and- fifteen barrels of salt, as being 
made by them respectively per cord of hard wood; and the Merchants 
Company at Seaforth claims as high as seventeen and a half barrels, or 
eighty-seven and a half bushels of salt per cord. Any one of the different 
methods of evaporation ndw in use is better than the old plan with kettles, 
the untitness of which for Ontario brines was pointed out by Dr. Hunt, who” 
argued that, as Goderich brine was fifty per cent. richer than that of Syra- — 
cuse, a proper system of evaporation should yield fifty per cent. more salt 
for like quantities of fuel; a.result which has been exceeded. 

Dr. Hunt thought wood, as compared with coal, to be the cheaper fuel. 
But, at the relative prices of these two fuels, the advantage now is five per 
cent. in favor of coal. And, admitting that one ton of coal is equal to one 
and a half cords of wood, and the average production per cord, to be now, 
say, sixty-eight bushels, one pound of coal will make nearly two and 
a half pounds of salt, instead of one pound, as formerly insisted upon. 

The manufacturers at Goderich and Kincardine talked complacently 
about the large forests to the north of them, and of the facilities for 
obtaining from them abundant supplies of fuel. Any serious augmenta- 
tion in the price of cordwood, therefore, was considered as too distant — 
to affect them. Bnt such calculations are especially unsafe in a country 
where large forests are so rapidly disappearing, and where extension of 
railways may soon increase the consumption of wood many fold. 


je 
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t, at “the present,” the best or cheapest fuel for them. Manufacturers 
ise it more from habit, than from necessity; as coal, even now, is 
sheaper than cordwood, and liquid fuel, which is in abundance alongside 
of them, is, as will be presently shown, cheaper than coal. And cheaper 
fuel means not merely reduction in the cost of their product, and 
sonsequently larger profits, but also an enlargement of their powers to 
compete successfully with the foreign product, and increased attractions 
for correlative industries, and for population to settle around them. 
Liquid Fuel.—Overlying the Onandaga formation, from which the 
brines of Ontario are derived, is the Corniferous formation—the source 
of the petroleum. This substance, as is well known, is capable of Petroleum. 
producing a high degree of heat when burned in connection with 
steam, and affords a fuel which will probably be found to be cheaper than 
either wood or coal. Mr. M. P. Heyes, of Seaforth, patentee of an . 
improved system. of heating furnaces, states, however, that petroleum 
has been tried, and was not found to be more profitable than cordwood. 
But so little have liquid fuels been experimented upon in this country, 
and so little is known here of, the necessary conditions to obtain the most 
profitable results, that such trials as have already been made, cannot yet 
be accepted as conclusive. 
- Our salt manufacturers, however, can have, in the waste of our oil refi_ Waste from oil 
neries, a still better and cheaper fuel than petroleum. This waste, I am ess 
“informed, frequently accumulates to such an extent as to oblige refiners 
to stop their works. 
| - For information respecting the value of this fuel, 1 am indebted to a Information 
series of papers by Capt. Jasper H. Selwyn, R.N., published in 1870. Gaps i. 
By a course of experiments, conducted for the Royal Navy, and by the ; 
- evidence 8 several manufacturers, Captain Selwyn proves, that this 
_ crude form of creosote, is the cheapest and most powerful steam-raising 
~ fuel known. 
The following extracts may serve to ensure the attention, and direct 
the efforts of our manufacturers : 
“The particular hydro-carbon to which I wish to direct your attention, 
is known as ‘creosote,’ ‘dead earth oil,’ and ‘acid foots.’ The first — 
name I prefer, a8 being most generally known. Creosote is the refuse 
product of the distillation of tar. About 60,000,000 gallons are made, 
# and in part wasted in Britain alone. But this is of little importance, as 
it is certain that any required amount of it can be produced without 
; - greatly enhancing the price. First, wherever coke is made; secondly, 
Ww erever shale exists ; thirdly, wherever coal distillation for obtaining 


im) 


4 


a 


*, .» 
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ee illuminating oils is carried on; and lastly, from petroleum itself of whict ch 
25 , ‘ this is in one form a refuse.” a 
7 f x “The supply, indeed, is much more yidely distributed, ana much less 

, likely to bas exhausted than ac of coal. ra 


atoual the fire-door, to take swt iron pipes, say half inch, and bend 
so that they look into the furnace, one over the other. Then to the 1 
one connect the steam, to the upper the oil, and your fire’ bars hay 
been n covered with a thin bed of glowing alae the ies: is ae 


A Betas way of using the fluid is briefly referred to, and that iz oe 
-injector, attached to the two pipes, and set in the mouth of the ft 
Speaking of one of the manufactories where this fuel was used, 
Selwyn says: “The water has been here carefully measured, for a 
night, and amounts to 23 pounds of water for every pound of fuel. 

2 | combustion was attended with no smoke, and but little’ light or di . 
* A blue glow of burning carbonic oxide pervades the furnace. The bed d 
of ashes remains glowing, but is more blown than burnt away. The - 
pit not being closed up, an undue, certainly an unknown, quantity 

_ enters. This should be very carefully avoided, as every excess is 

, _ rious to the effective heating power of the boiler. hi ae iy 

ee ten “ According to Messrs. Favre and Silliman, and Professor Rankin, 

ie pounds of water is the result of its perfect combustion. The best - res 
with coal at sea, fail to give us more than seven pounds of water evapor: 
aa. by one pound of coal, whereas three times this is being daily exceeded.” 

Vee 2° OF another factory, it is said: “Here the furnace end of the sti 

pe oa + was entirely changed, i.e., the fire bars had been taken out, and the end 

. built up with fire-brick, The fire-door was inserted in this, about its 

/ usual place ; and above it was a conical hole, by which the jet or inject 
entered. Less air was thus admitted, and only in close combination’ 

Bo. _ the jet. Inside, all the fire-bars had been taken out, and where the 

ree, played there was a sort of cupped arrangement of the fire-bris 

fi . enquiring of the Manager about the fuel used, I was told, first, 10 

3 tons of Butterly coal had been formerly used daily, Kis Gig in Adecty iV 
 ty-four hours) to tire the boiler; and then, taking me into 

showed me the account for the week to be, an average of 1 

Pesce: That Ms, that 1 s20 weed is stage were ste 
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BoRIn@s. - 


since Dr. Sterry Hunt’s visit in 1869, there have been comparatively 
few bore-holes put down, and even within the recognised limits of the 
t basin, only eight wells have been sunk ; namely, three at Goderich, Wells sunk, 
vo at Seaforth, two at Kincardine, and one at Clinton, besides what are ag 
ing sunk at present, which will be referred to presently. 
Some outside borings have proved that Dr. Hunt pretty accurately Boundary of = 
fine the northern limits of the basin, and sagaciously indicated its amas, a e 
astern boundaries and probable extension under the Corniferous and 
‘Iton formations to the south. In all the deep borings between 
Bruce and Essex counties, rock salt has been encbuntered. 
Wells are now sunk deeper than at first; and a third stratum of rock 
has been reached, both at Seaforth and Goderich. Manufacturers ° 
that the brine drawn from, or from, immediately above the third 
tum, is more uniform in strength than that from between the first 
second strata. 


+ 


king the well for the. “ International” works, the driller, Peter 
in, * said that he thought from the nature of the borings, he was_ 


» to a fourth bed of salt, when the work was stopped. 
McEwin gave me the following record of this boring ; specimens Log of well 
$ he material bored through were forwarded to you, by the superin- International = 


works. 4 a 
of the works :— i ‘hen 


FEET. 


stone boulders and gravel se RES LL pe ta aa aa 


rnate beds of sandstone and,limestone.....+.s+sere reser 


lay, with a few limestone boulders... ++++++ e+rererere 100 — 


shale, with thin streaks of red shale... .+ssee sere scree 


d, flinty limestone (1) Paine qee eas sate t on os oe 


‘ & > ay * igs 
TS AO Te SOC Ct ee ceed Ser ateic ab eYaleteiptares a ttenicte 


rr ¥ 
e (2), soft.... eee nee ‘ wor eeee tere weg esioee seen 
Nol ,* Gisisicisie eoeerene a19'd2n.9 exareneturcetn 2)® PETE DO 
imeste WETY DAT vino eneys araih. soins ise ae 
i grit tied ie UEy E ; ; 


ia, wile 50181215), 6p000) 5 48 $1849. Se eee eeeee 


¢ . 
J Meo se * ‘ 


fe. 38 SO clunonud Od iin SUIOU OOM oe ae ; 
f ter in colour than the preceding 8 = 
ia, . Ev se 5 aa ers ast year vas 3 
aay ere ite. goes. Ht ithe neal Te pm retry 


4 oe ‘ : e . rpet 
ee he eee! Phe Re ee it Parts 
eid a el = 


Sy rm 
‘rock 
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Sue a At Kincardine, which appears to be, on the inside lip of the salt 
eg . the usual blue clays and shales are wanting, and the two salt 
there united into one, forming a massive bed of pure rock salt, si 
thick. 

In 1872, Messrs. Gray and Scott bought out the oigitaoie 
the Kincardine salt works, but after working the well for one 
peti they determined to sink another alongside, of increased dimensions 4 
ae 1s depth. This had been completed a few days before my arrival. 
x i a dimensions of the bore are eight and a half inches for 400 feet, and 

Bc and a half inches for the remaining 607 feet ; the total depth being 1,( 

Rog _ feet, which is 110 feet below the previous boring. The following is 
ae Nae _ record, as given by the driller, J. S. MeEwin :— 


4 ie oe: of new well 1 ; 
at Kineardine. Common sand ........... Chel ticigese a ukeitowne do eer meets ke 


ellowveltgeas neon ease - caren 


yee ee 
7 P 


Water gravel....... Wak actae tds chad eh ets eo ee 


ee ee i ie 
wee 


ed 


Alternate layers of sandstone and limestone.......... 


os eel Be Tindestond 7-22 Ore 26s “Sie, errs ay sath oye oeye 1 (Oe 
“ Very fine-grained white freestone ............ 4. rd os Vee 
- Dark colored limestone ........... PSA. Re eee ans 60 TOOT 


inprGhalaecNae We gee ae et rade | Je ea a 115 . 
_ Yeryhard blue limestone «ss 5;5s wenw'g<shianesia noua tek 164 | ae 
Vary hard cberty TOOK o6vss-.090.s:a0ieps as uc eee Eee Ricaas 


' 


ROCK. Ralt ee wenn oars te Mens fam Vis 


“ahr Tuk’ caged: Atenas Me 4 
5a < 


* Alternate layers of blue shale and clay, mixed with salt. teen | 36 ae 
_ Hard and pure rock salt. . eaten aah 


2 ena 8 waa e amen ee eee ris U 


7 
”~ 


ee aed - 1, 


Beet «haat COT, ox sdgagiecseil 


Shih were sauinie with Aten of brine and wate te sbewrandes 
_ Department, by Mr. Thompson, Manager of the Bruce works, 
ait Although the rock salt i is so thick here, none has been mite in 
ing boring north of Kincardine. = ee 2 ie 
ime To the south-west, borings chee early ads at St. Mary 
RN and Tilsonburg ; but as no salt was found, ‘no other 
_ Were attempted. In this. dired on the well-borers had to con 
an enlargement of the Devonian Series, and a thickening o: 
“strate of the Onondaga fo formation. Dr. - 


6) pe 


: ‘Saas might si reach | y deeper 
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Tilsonburg was deepened from 854 to 1,450 feet. A brine of increased well at 
gravity was the result, which is now, I am informed, 50° to 60° by decpenedet 
salometer ; but no salt bed was reached, as they are evidently near its 
‘edge, but not over it. Tilsonburg is im the township of Dereham, and 
about seventy miles south-east of Seaforth. Further east, the Upper 
- Silurian and Devonian series are separated by the outcrop of the Guelph 
- formation, with axis -bearing north. If the saliferous beds were found 
to the east of this, or near Burlington Bay, it would be a matter of 
_ Iauch importance, owing to the ready accessibility there* to our eastern 
- water front. 
- he manufacturers of a low priced article like salt will naturally 
_ prefer, and necessarily seek for wells on the avater front, where the Situation of 


‘ 


wells near the — 


facilities for moving fuel inwards and salt outwards are greater and water front. 
cheaper. Cheaper freight enlarges their selling power, and gives them 
many advantages over inland wells, which are dependent on railway 
transportation. Hence we may look for more borings in future ‘along 
the lake shores. And as the salt basin embraces the western counties of 
Essex, Kent, Lambton, Huron, and the south-western corner of Bruce, 
_ the water front of these counties promises to be the principal seat of our 
salt industry. 
om At Port Elgin, twenty miles, and Southampton, twenty-five miles 
4 further north, fruitless borings were made in 1869 and 1868 respect- 
ively ; they have already been commented on by Dr. Hunt, as showing 
e here the rise of the base of the Onondaga formation to the surface. 


A well has since been sunk at Inverhuron, nine miles north Of » faverhuron ae 


i Kincardine, on the shore, between Port Elgin and and the latter place. 

_ The driller, J. 5. McEwin, reports that the strata, for 895 feet, were 
identical with those at the Kincardine well, and that they then encount- 

i _ ered blue shale and gypsum, slightly infpregnated with salt ; after which 
came Niagara shales, and at 1,007 feet, hard limestone, holding black 
__-water with an offensive odour. 

a. _ At Teeswater, in the county of Huron, some twenty miles east, and & ‘eeswater. 
few miles north of the latitude of Kincardine, a gypso-saliferous bed, 
“fifteen and a half feet thick, was struck, and found to yield a 

‘brine of 50° density. But although the hole was sunk to a depth of 


boring were promised to me by Mr. Alexander Gibson, the President of 


we m 1812 to 1816, or during the American war, Western Canada obtained its salt supplies from 
ural springs, at the head of Burlington Bay. It was designated “‘ slush-salt,” from its imperfect man- 
xcture ; but no use, or mention is now made of it, ; 


_ 1,180 feet, no rock salt was met with. The record and specimens of this rc: 


Ainleyville. 


Mitchell, 


Carronbrook, 


Information 
ven by Mr. 
. McEwin. 


Chemical works, 


_ The importance of salt for other than its more ordinary uses, with which — 
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At Ainleyville, south-east of Teeswater, and fifteen miles north 
Seaforth, a boring was made to 1,220 feet, with very similar results. 
By these borings, the northern boundary of the salt basin has bee 
pretty well defined. 
At Mitchell, eleven miles south-east of Seaforth, a well was bored t 
2,008 feet. After passing through shales belonging to the base sf th 
Onondaga formation, the Niagara limestones were reached, and at 1,57 
fect, red shale 300 feet thick, belonging to the Medina formation. 
At Carronbrook, midway between Mitchell and Seaforth, a well wa: 
sunk to a depth of 1,396} feet, without finding rock salt; but at 606 
feet a gypso-saliferous marl was met with, yielding a brine of 40° 
strength, and after passing through this the Niagara limestones were 
reached. Being within five miles of Seaforth, the Company had been so 
confident of finding salt that works had been erected in advance. Att the” 
time of my visit, however, preparations were being made to bore another 
well, at a spot two miles east of Seaforth, the intention being to conduct 
the brine through log,piping to the works ‘at Carronbrook. Seaforth is” 
at present the most easterly point where rock salt has been found. 
For the following informatio. concerning localities which T have been 
unable to visit personally, I am indebted to Mr. P. McKwin :— 
At Bayfield, twelve miles south of Goderich, a salt block had been 
erected, and a well was being drilled. At Port Frank, in the township © 
of Bosanquet and county of Lambton, rock salt had been reached, and a 
block was in course of erection. At Warwick, in the same county, rock 
salt was found at 1,250 feet, and a Mr. Kingston had established salt 
works capable of turning out fifty barrels per day. The brine was of 
full strength, but contaminated by sulphur. At Dawn, in the county 
of Kent, Peter McEwin found rock salt at 1,100 feet, when boring for 
oil, but it was not turned to ac&bunt. , ; 


PROSPECTIVE AND COLLATERAL -INDUSTRIES. 


It has already been mentioned, that the system of evaporating by steam 
is leading to the establishment in our. galt territory of industries other 
than the manufacture of salt. We may look beyond this, to the atin 
growth of various and extensive chemical works, which the progress of 
the country, and enterprise of its people, must soon render necessary. 

For these, enormous quantities of salt will eventually be required, 
while, at the same time, a demand will be created for other raw 
materials, especially for pyrites for the manufacture of sulphuric acid. — 


REPORT BY MR. J. LIONEL SMITH. 289 


we are familiar in this country, may be judged of from the fact that 
Great Britain annually consumes nearly 300,000 tons, or 12,000,000 
bushels in her various manufactures. 

But while we thus speculate on the prospective manufactures in which 
Chloride of sodium is concerned, we must not lose sight of its value 
merely as salt; and whether we use it as a manure, ap antiseptic, or a 
condiment, we have reason to be thankful that our supplies of it are in 
quality incomparable, and in quantity inexhaustible. 


ENGLISH EXPORTS. 


Beside her immense consumption of salt for manufacturing, domestic 
and agricultural purposes, England exports from seven to eight hundred 
thousafd tons, or nearly thirty millions of bushels annually. 

In 1873 and 1874 her salt exports were restricted by the unusually 
high prices of labour and coal. . 

The following abstract is from the British returns for 1872, which 
year is taken as an average one. 

Quantity of salt exported, 753,561 tons; the shipping value of which 
was £533,171 sterling. Of this there were exported to— 


The Dominion......++++ +++: BE adie site 54,076 tons. 

Newfoundland and Labrador ...-+++++++++++ 14,324 “ 

. United States. ..--+seereeeercrees pies aisle oboe 154,010 “ 
Total to North America ..... aoe eeaiais. © sss 222,410 tons, 


or 8,896,400 bushels. 
AMERICAN SALT MANUFACTURE. 


The following condensed extracts are made from the annual returns 
of the United States, to show the increasing value of their salt 


industries :— 


ey (te 


STATISTICS OF THE UNITED STATES SALT MANUFACTURE FROM 1850 vo 1870. 


a : 1850. 

é Capital employed ...++eesere sree serene . $2,640,885 

| Wadew Dadda. geno sarinccteett soy ats $754,224 
Value. of salt made <oossrceccss sore eree O45 $2,222,745 


Number of hands employed, 2,776 ; quantity of salt made, 9,763,840 bushels ; 


average price per bushel, 223 cents. 7 


British returns 
for 1872. 


United States 
returns 


: : Peete ky 
ears . 
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1860. 
Capital employed...... ..... ARO er eee: $3,692,215 
Waves. paiding ain. oar oes ess eater ny ery Pathe eG 
Value of salt made............ ¢ vecece weseee «G2, 209,004 


Number of hands employed, 2,213; quantity of salt made, 12,717,200 bushels : 
average price per bushel, 18 cents. 


1870. 
Capital employed............... PIER ICS $6,561,615 
Wapods' paidsc iu tscctpe see. cts sida bee soe os l,146,910 
Value of salt made...... mintainy isaniaten abe «eee e ee 4,818,229 
Number of hands employed, 2,953 ; quantity of salt made, 17,606,105 bushels; 
average price per bushel, 274 cents. . 


I have the honor to be, 
Sir, 
Your obedient servant. 
J. LIONEL SMITH. 


GEOLOGICAL SuRVEY oF CANADA, 
Montreat, 1874. 
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RoporTion of Fine and Coarse Salt made, with proportions shipped in 
bulk and proportions sold in Canadian and United States markets, 
in the year 1873 


ee 


Sagas Sold in 
Nans ov Won Fine in | Cet |B Ee | Canada | United 

mm Ea States. : 

‘ * \In_ bbls.|In bbls.t 
A SealOrth! sas. cs = see see 48,076 3,000 4 46,576 4,500 
B Merchants.....+.---++++ 45,000 5,000 ¢ 46,500 3,500 

Cc Eclipse .....--.+-- mere c7a2 21,500 500 |..---- 22,000 |.-++--- < 

D_ | Stapleton .......------:- 39,000 1,000 |...-- «| 40,000 |.---+--- 

E Clinton «......-- eeerastains 9,500 500 |...--- 10,000 |.--++-s- 
F Goderich ......-++ s-+++- 22,000 |......--- $ 5,000 | 17,000 
H Maitland ......--..-+> aa 20,000 |....-.--- ‘ 3 6,000 | 14,000 
Mr) |, Victoria ......:0--2+---| 10,000 }.--- eves 3 | 2,000 | 8,000 
K Dominion .... .-----++ 21,000 500 2 3,500 | 18,000 
Z| Ontario........-++ +++ 19,500 500 JF Ninstne sacha coer 
Mi Tecumseh ...-..-++ +++ 20,000 |...- +--+: = 2,000 | 18,000 
N Hawley’S....02 seeeseee 18,000 |....+---+° Be erates vies 18,000 
p_ | Rightmeyer’s.......--- Bl AO OOO Ne cin.s.es > 0° 3 2,000 | 38,000 
Q | Kincardine.....-.-+-++> 26,000 |..+.+2++0° 3 2,000 | 24,000 
BeEPeHeycs S25. 2.24522. 2+ >--[ 20,500 500 |. ¥ 3,000 | 18,000 

Be | Garter’s....-. -<0---++-| 22,000 1,000 |.-.++4| 23,000 |.--- +++ 
PeMariballisc.c.cs5.~---rc}@ 6,000 }.- +0 vaewes[o°* vos 6,000 |.oe+--0e 
Vv | Bmpire........-06 sees 6,000 |..-+++++ Sn) | 2,000 | 4,000 
Pw | Btanley.....-.--.0---+2+| 24,000 1,000 | # 5,000 | 20,000 

Sas a — | 
; 438,076 | 13,500 | 226,576 | 225,000 


eee 


: i i i Very little salt 
. * tions in this column represent bulk shipments to the United States, ry 
} eel ie bulk to Canadian markets, it scarcely deserves notice. 


+ Shipments to the United States are here all given in barrels, for convenience in comparison, 
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NOTES 


ON 
A FEW CANADIAN MINERALS AND ROCKS. 


BY 
B. J. HARRINGTON, B.A., Px.D., 
ADDRESSED TO 


ALFRED R. GC. SELWYN, Eso., F.RS., F.GS., 
DIRECTOR OF THE GEOLOGICAL SURVEY OF CANADA. 
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submit to you a small contribution ptroauetory 
an minerals and rocks. The majority cic 

d to be of general interest; but it 

deal of light is often thrown upon 

f minerals possessing no intrinsic 

cuse, if an excuse be 


$1r,—-I have the honour to 
owards our knowledge of Canadi 
f the facts given can scarcely be sai 
nust be borne in mind that a great 
sxgonomic mineralogy by tke study 0 
value whatever. This, indeed, must be my ex 
necessary, for presenting the following notes. 

, 

a Aluminous Pyroxene. 

4 Associated with mica (phlogopite) and calcite, at th 
r ica mines, and forming the largest proportion of the de 
which the mica is derived, is an interesting variety of pyroxene. 
Its predominant colour is pale greenish-grey; but this passes OD Characters of 
the one hand _ into greyish-white, and on the other into dark Grenville. 
sreenish-grey. It is massive crystalline, and often affords cleavage 
planes several inches in length and breadth. Crystals are also common, 

and are occasionally five or gix inches in length, and from one to two 

inches in thickness. The planes of the rhombic prism are sometimes 

most wanting, but are more Il developed, producing 


frequently we 
sizht-sided prisms, which are often tapering, and which were formerly 
known to the miners as “ teats.” 


e Grenville 
posits from 


They frequently penetrate the plates 


pyroxene from 


Sy te ion Pe Cg ae, cr a 
tas pre 274 OAS ie ee 
8, TOE: a sia tlle re 
a). § 7 J “a Pa kis : 
rsd : ‘ es : , 
ig ea ‘ : a 
peace: 802 GEOLOGICAL SURVEY OF CANADA. 
a oe. | j ‘ ‘2 . “<a 5 oy ee 
ae of mica, rendering them useless. The pyroxene is opaque to tr 
rs and has an uneven fracture; the lustre is vitreous, or freq 
3! ety resinous. An analysis of a specimen, of a pale greenish-gre} ; 
= ; with a hardness of 5, and specific gravity of 3°35, gave the foll 
a “ results :— : . “od 
. . BIO oc. oe ocseysss werdss 7 xhsle Tea nclnen ake onan 
ee AloiwitA’y sce 5 zee nadie oe 8E1 5 oxo 8 nae aah ae 
ae Ferrigiowide ..... Acdsde is dedde s Mo fi daiee eee ae 
a 7s Lite... 0bs «0s ssiniessisdien ohad igs env an yeni ee meen 
a Mag nebleyssis's:s so sia.ub. caws <n deusPeuiekhs Oe ete ee 
~ ; 
ORS POthalt.. .se'ss's s « cinta ¥ £0 5 of cepiatay ems waeanee se ose 
Ber? Bod... .chbciilenn Aceh » > UpeKabc thei ch dex ays ahem 


LAGhIA oor. nee op hnen 055 050m 285556 wna ase see 
Water. ign. ir< o.s%csn cute <n ids ves no eae 1:63 


‘Ga ‘ 


. : | 100:49° 


_ Regarding the alumina as replacing silica, we find that the ratio 
oxygen in the silica and alumina to that in the protoxide bases, is’ 
2:1. The mineral may then be correctly termed an aluminous dio 
The occurrence of pyroxene as a constituent of Laurentian rocks 
been repeatedly noticed in the reports of the Survey, and Dr. Hi 
ase shown (Geol. of Can., 1866, p. 207) that one or other of the» 

diopside, sahlite, or coccolite, often forms the predominant min 

Laurentian veinstones. An aluminous pyroxene from Burgess, 
ri . he examined many years ago, does not differ essentially in compo 
from the one just described; and this is but one of the many po nt 
resemblance between the minerals of the Burgess and Grenville ré 


o ; | Sodalite, Natrolite and Analcite. 


At what is known as the Montreal reservoir extension, the 
limestones are cut by numerous dykes, the more recent of wh 
consist of fine-grained * dolerites, or anamesites, while the-n 
ie ancient ones are apparently composed largely of feldsy 

in some instances, more or less hornblende.* One of t 

varying in colour from fawn-colour to lavender-grey and greyish-b 
_ and containing a good deal of hornblende, and small quantities | 
_ pyrites, has afforded specimens of sodalite, natrolite and analcin 


kee cutting 
Trenton 


* These dykes require further st . Some of them wi many 
the name of Senne but they “aittee” essentially cont the youre 0 
‘containing the te is often porphyritic, with crystals of feldspar, 
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sodalite is found in small, irregular crystalline masses, scattered through Sodalite. 


portions of the dike, and appears to have crystallized contemporane- 
ously with the feldspar and hornblende, while the natrolite and analcime 
have evidently been deposited subsequently on the walls of cavities. 

‘The sodalite varies in colour from white to azure blue; it is trans 
lucent to sub-transparent, and has a vitreous lustre; the cleavage is 
dodecahedral, and the fracture uneven, or sometimes conchoidal; the 
hardness is 5:5, and the specific gravity 2-22. The material for the 
following analysis was dried at 100° C:— 


LICR ezrias A TGA sears Rares ois shoe's wie-a) Gls a8 & 37-52 
PAILTITRATIA EEE aie a cic sielscieie ce 21ers cfeisieleisie. Wicisie/e/e s b.el6 610,00 31-38 
Ferric oxide.......--sec- See OR ORE A ACR ITS o.. trace 
EIIAG. oe cis'0 ~*~ f ‘i 0°35 
Magnesia ......-0+eeeeeee : cialis trace 
SOC wiaiesi.6 By Tres eee ene OB OTIOOCrDT TOtC Seaniias 19°12 
IPOLRSDE isn s oe sicls.s..s%6 Hae ae peeve ie aye sz Anse Mee eone 0:78 
GCL sige sceieie Was) e.0' ats ois SE Oo ODOC OCG 4°48 
OHIOTING fees eesoine +4 ahseholsers sie ire ENERO COON - *6°91 

100°54 


_ Aseparate portion of the mineral lost on ignition one per cent. It 
‘is readily decomposed by hydrochloric or nitric acid, with separation of 
gelatinous silica. Before the blowpipe it fuses (fusibility almost 4) with 
‘slight intumescence to a colorless glass. In the closed tube the blue 
variety turns white.* 

+ The natrolite occurs in slender, almost acicular crystals, often inter- 
lacing, and in groups of less perfect radiating crystals. It is colourless 
‘to white, and has a vitreous lustre, inclining to pearly in the case of the 
‘radiating crystals. The hardness is 5, and specific gravity 2°22. An 
‘analysis gave the following results :— . 


3 See Lone athena et cence 47°40 
mn oat) ae art ee ay eal 26-38 
is Tbe) Soho conn oeteoeds HUmOR OOO mabe One once 0-48 
‘f Se IG. sapien ye Brecon sirlncins ¢ nt gla 
2: Potash ..... Eos AaB ee CUONE GL CoS 5 a 0-57 
i Water 5 ARE » I fos EMOTO An aCe . 9°75 

101-06 


was written, sodalite in considerable quantity has been detected in a similar rock 
ving Me eet mountain. ’ The occurence of sodalite in the “granitoid trachyte” of Brome was 


bserved by Hunt many years ago. 


Natrolite. 


Analcite. 


Analysis of 
serpentine. 


List of minerals 
occurring at 
Elizabethtown. 
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2) 


Analcite is almost invariably associated with the natrolite in small, 
white, translucent crystals, averaging about an eighth of an inch in 
diameter. It seems to be much more liable to decomposition than th 
natrolite, and is often altered to a dull white substance, which, in 80 
cases, retains the form of the trapezohedron. When in this altere 
condition it forms a fine background for the glassy crystals of natrolite. — 


Chromiferous Serpentine. 


Associated with chromic iron, in the townships of Bolton and Mel | 
bourne, there occurs a mineral which has long been supposed to , 
kiimmererite—a mineral related in chemical and optical characte 
to penninite. A specimen recently examined, however, has rather 
composition of an aluminous serpentine. It is massive, or slightl 
foliated ; greasy to somewhat pearly in lustre, and translucent to su 
translucent; the colour is pale violet by reflected, andsomewhat deep 
violet by transmitted light; feel almost as greasy as that of tale ; har 
ness only 2. The specimen analyzed was found to contain, 


ae 


SHE GR EY sich ictal cue dale Sb we binle ase wrolew a abrs bie wo tdercn eis 43-94 
Alumina and ferric Oxide.........2 cecere ecco eeee 5-69 
ORTOMIG/ OXIDE Succes, vo, eed a.sie) psape nial a «alt oi S.oG.> Sloman 0-67 
TINE. cic hc hp whee Uw wan tar nite Sew wie ese sme ie heie 1°22 
Magnesia... ... ccc cece scene vccccccsvcsscccecccets 34°80 
UV ALOE Sis che Ga visto 0 lale'e clgieiein aw seleneianta Nerets ¢ ovewe RETO 

100-86 


In appearance the mineral resembles some of the varieties of kimm 
erite from Texas, Pennsylvania, The latter mineral, however, contai 
much less silica, and a far larger proportion of alumina. 


Pyrrhotite or Magnetic Pyrites, and the Minerals associated with tt at | 
Elizabethtown, Ontario. 


On the nineteenth lot of the second range of Klizabethtown, there oce 
in rocks of Laurentian age an important deposit of pyrites (see Geol, 
Can., 1863, p. 747), which has long been known, and has been mined fo 
several years by the Brockville Chemical and Superphosphate Compan, 
It is not only of economic importance, but also of scientific interest, 0 
account of the association of minerals which it contains. The minera’ 
number about a dozen species, being pyrite, pyrrhotite, magneti 
quartz, talc, labradorite (?) phlogopite (?) a black hydrated silicate of i 
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_ alumina and magnesia, somewhat resembling hisingerite in appearance, e 
_ calcite, siderite, apatite and cacoxenite. The variety in the composition 
of these minerals is worthy of note, there being sulphides, oxides, 
anhydrous and hydrous silicates, carbonates and phosphates (anhydrous 
and hydrous). Another curious aggregate, in some respects resembling Curious mineral 
the above, may be cited here. It was mentioned in the Report of Progress a moe We 
or 1873-74, p. 194, and occurs on the sixth lot of the eighth range of 
armora. The minerals are pyrite, pyrrhotite, chalcopyrite, magnetite, ag 
uorite, feldspar, hornblende, siderite and calcite. These deposits are a i 
ossibly both veins, but differ in their constituents from any of those are 
hitherto observed: in the Laurentian. 

Of the minerals occuring at Elizabethtown, pyrite and calcite are the Description — 


PP: : ; F f th 
‘most abundant. The former is generally massive and amorphous, but Elizabethtown — 
ete, 3 ‘ - : deposit. aries 2: 
is sometimes well crystallized, the most common form being a combina- 4. 
on of the cube and octahedron. Perfect octahedra, with the axes more ‘ated a 


han two inches in length, have also ‘been obtained, and mammillary_ 
groupings of cubical crystals with rounded faces occasionally occur. , a 
_ According to the determinations of Hunt and Macfarlane,* the massive 
brilliant pyrites contains from 0°50 to 0:60 per cent. of oxide of cobalt. cobalt. we 
Calcite forms the principal gangue in which the other minerals are aa 
bedded. It is mostly massive, but is also found on the walls of 
ities in rhombohedral crystals, which are often highly modified. It es 


ges from opaque to transparent, and varies much in colour, being oe 
white, grey, pale fawn-colour, and sometimes red. The black hydrated ; “4 


ate alluded to above has been examined by Mr. Hoffmann, and an 7 
sis of it, will be found in his report. It frequently forms the 
and with it is occasionally associated a triclinic 


p ar, showing a beautiful play of colours. Magnetite is rather . 
egular grains scattered aoe 


nmon, and sometimes occurs in the form of irr 

| h the calcite. The rare mineral cacoxenite is a hydrous phosphate Cacoxenite. — st 
an iron-wavellite, At Elizabethtown it ae 
tle yellow tufts on the walls of cavities * 
t has not been oy 


1e of the pyrites, 


n—generally regarded as 


“ j 
r.4 ‘a 
wl YRS 


——"* agit 


4 


. 506, and Can, Nat., 1st ser., vol, vii., p. 194. 


Pyrrhotite, 


Analysis b; 
Professor Smith, 


Froilite, 
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probably been filled at one time with some mineral which has since been 
removed, and in a few instances loose pieces of quartz were found in 
them. The occurrence of steatite in the Laurentian series is, accortiil 
to Hunt, uncommon, its place being generally taken by pyrallolite.” 7 
Pyrrhotite was common in portions of the deposit worked several years © 
ago, but seems to have become less so as the mining advanced. It ist 
sometimes massive, but more frequently occurs in acute rhombohedral | 
crystals, varying in length from a quarter ofan inch or less, up to several 
inches, and generally embedded in calcite, though sometimes in steatite. | 
Facing this page is a drawing of a very interesting twin crystal, by 
Mr. Arthur H. Foord, Artist to the Survey. It was fonnd several years 
ago, and has been examined by Mr. Edward Dana, of New Haven, who 
has kindly promised to describe it in the American Journal of Science. 
The following is an analysis of a portion of another crystal about an inch — 
in diameter :— | 


ELOR te es Merete arale neste, eels’ 6 oMesraltais se ope sik's de wets 60.560 
VOpper F.... Se erence Se hrae ceche ae Mearns a hale vches's blew's 0.145 
Manganese’; ssplcatb nian slants «ata aabiths s Micte sina eidsisie « 0.060 
Nickels. eclgers wi eiera om. he Sere cs by AG Siel yeep othe AG tienease ath 0.112 
SOA bit ash cs Vila, b,c Syieeln ine ap chan ephade eee Mv ia eat a ede 0.11 
PAPERS ATIE Yk 5 ios cin ciosn'e sfereaye: ereyamiatia erate tain) aisle aetae 39.020 
PERO a aS ety is aisgintviniele ©, aa: XSAN SPs aim he eee 0.036 
et 100.044 


* 


The mineral is readily attracted by the magnet, and possesses polarity ; 
the opposite poles being situated not at opposite ends of the crystals, but 
along the sides. The hardness is between 34 and 4, and the specific 
gravity 4.622. 

Since the above analysis was made, a small crystal of the pyrrhotite | 
was sent to Professor J. Lawrence Smith, of Louisville, Kentucky, who © 
was anxious to compare its composition with that of troilite, the sulphide 
of iron occurring in meteorites. The results of Professor Smith’s analy- 
sis are as follows :— 


ITON Soe wayeh eee HES e eR hc ee soccce 59,88 
BUUDIUL vies tela diseedale rs a heuer one > o's ie Be stevens > 39.24 
Silica (gangue-rock)..........ccccceceece ce bey et Dd 

100.13 
Specific gravity..... ds ue Jerks Vis ve eRe ecniale O74 Br ok Fate 4.642 


Both the analyses agree far more closely with the formula Fe, S,, 
than with that of troilite, Fe 8, which gives iron 63-64, sulphur 36:36. 
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Twin Crystat oF PyRRHOTITE FROM ELIZABETHTOWN, ONTARIO. 


a 
7 (Natural size.) 
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To face page 306. 
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“S Manufacture of Acids at Elizabethtown, and of Superphosphate of Lime at a 
ae Brockville, Ontario. : 


¥ ‘The deposit just described has, as stated above, been mined for several 

years, and is of importance as being the source from which considerable 
quantities ot pyrites have been derived for the manufacture of sulphuric Bite of acid 
acid. The present acid works of the “ Brockville Chemical and Superphos- hess 
_ phate Company” are situated close to the pyrites mine, and were com- Sa 
a eted in 1874. Acid works had previously been built by the same “ae 
_ company at Brockville in 1869, but were destroyed by fire in 1871. The 
pacity of the works at Elizabethtown is about six thousand pounds of 
~ sulphuric acid (66° Beaumé) daily. The final concentration is carried on 


in glass retorts, of which there are thirty-two, arranged in two rows and 
heated with anthracite. According to the manufacturers, the acid as it 
omes from the chambers, varies in strength from 45° to 48° Beaumé 
=Sp. gr. 1:45 to 1:49); by evaporation in leaden pans it is raised to 
om 60° to 62° B. (Sp. gr. 1-71 to 1:75), and the strength of the retort me 
d is about 66° B. (Sp. gr. 1:84).* The nitrate of soda employed is 
ained from Boston, and costs, laid down at the works, about 44, cents 

er pound. Formerly nitre was imported from England, but was much, "28g 


Emirs expensive. “The pyrites yields, on an average, about forty per cent. es 
_ of sulphur, and a ton of pyrites makes nearly a ton of acid. The acid — ae 
“sells for about 24 cents per pound ; some of it is employed in the manu B. : 

ire of superphosphate of lime at Brockville, while the remainder is _ -. 
d to different parts of Canada and the United States. In addition ye 


phuric acid, both hydrochloric and nitric acids are being made, and Hydrochlonie . 
tablishment of other manufactures depending directly or indirectly eae \~ 7% 
sulphuric acid—such, for example, as that of soda—is probably not a: 


ome 
nt. f ; 


fe 


superphosphate works at Brockville were started in 1869, but fr | a 
then many additions have been made to them. The apatite — ‘ wae 
is from the township of North Burgess, and is stated to contain . 


Wwe of about eighty per cent. of phosphate of lime. It is first Manufactur 
up by a small Blake’s rock-breaker, then crushed between iron ee . 
,and, after passing through a series of sieves, to free it from mica, ay 
between ordinary millstones. The ground mineral is then mixed = B : : 
Sp pait fx ‘ J . 5 eee 


nties here given as corresponding ‘to degrees of Beaume 
portance of pyrites in the manufacture of sulphuric acid may be judged of from the 
and and France, In England, according to the Comptes Rendus, the con~ 
Jast ten years from 180,000 to 520,000 tons annually ; while, in France, during =” 
ased from 90,000 to 180,000 tons. , J j 


‘s hydrometer are according 7S 


Use of artificial 
manures, 


esitic 
ston 
‘elbourne, 
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in an agitator with an equal weight of sulphuric acid (50° B.), and the 
mixture afterwards emptied into a car, from which it is dumped into 
a series of boxes or bins, where it soon solidifies into white. honey- — 


combed masses of superphosphate, containing, according to the manu- — 


facturers, as high as twenty per cent of soluble phosphoric acid. The 
superphosphate is then broken or ground up in a Carr’s disintegrator, 
and put into barrels for shipment. The price at Brockville is $30.00 per 
ton of 2,000 lbs. 

Both the acid and superphosphate works are under the management 
of Alexander Cowan, Esq., of Brockville, who has shown much skill and 
perseverance in their establishment. 

The use of artificial manures is something to which the majority of 
our farmers are wholly unaccustomed, and it will, no doubt, be long 
before their application will become general; but considering the 
exhausted condition of the soil in many parts’ of the country, the 
subject is one demanding most careful attention. It must, however, 
be kept in mind that the indiscriminate use of such manures is not 
to be recommended. They should be used intelligently; for the © 
wants of a soil in one region may be entirely different from those of 
another, and the food which nourishes one plant may not be required 
by another, ° 


Magnesitie Ophiolite. 


It is well known that among the metamorphic rocks of the Eastern 
Townships serpentines or ophiolites are of common occurence, and it was ~ 
many years ago shown by Hunt that while some of them are nearly 
pure, massive serpentines, others are mixtures of this mineral with ear- 
bonate of lime and dolomite. For these mixtures Hunt suggested the - 
names calcitic ophiolite and dolomitic ophiolite, while the corresponding 
rock, consisting of serpentine and magnesite, he styled magnesitic ophiolite. 
The last-named variety was not then known to occur in the Eastern 
Townships, although it had been detected by Drs. Jackson and Hayes 
among the rocks of Vermont. Recently, however, an ophiolite from 
the fifteenth lot of the first range of Melbourne has been analyzed 
and found to be magnesitic—the magnesite being the ferriferous 
variety known as breunnerite. This mineral is scattered through 
the serpentine in small irregular crystalline masses of a pale brown 
colour, constituting 15:50 per cent. of the specimen examined. It was 
separated from the serpentine by means of dilute nitric acid, and gave 
on analysis ;— 
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Carbonate of magnesia.......-.seesecee seeeee ees 83.23 


GarboOnbte OL LIME sc. oc... tts cee cep ecsetcweses 1.93 
Ferrous Garbomate.... ...csceccccesece oa ..- 14.84 
100.00 


The residue, constituting 84.5 per cent of the rock, consisted of serpen- 
tine containing chromium, manganese, nickel, and cobalt. Its quantita- 
tive analysis gave the following results :— 


PMCari ses laste tees Ratha ceeccatants Aeris caret aed dan PAS) 
Chromic oxide..........- HO Sorahidonidae nolomna act 0.29 
a Oxides of nickel and cobalt..........22+0: pos, SOOT 
Manganous Oxide... 60... cee eee ee eee cece erences 0.12 
Ferrous oxide. .,......:+--5- Hint bea Nae elereteteieie ss 6.05 
Magnesia...... Neat eR eo eRe Eee es BS OTD 
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In the mass the serpentine is of an olive-green colour, and has a 
splintery fracture. Its hardnes is about 4.* 


A. 
’ 


The Feldspars of some of the Diorites of Cntario. 

In my last report (Report of Progress, 1873-74, p. 198), reference was 
_ made to the diorites which are of frequent occurrence among the meta- 
i morphic rocks of Ontario, and are often accompanied by magnetic iron 
ore, It was also shown that the feldspar in a coarsely erystalline 
- variety at the Fournier iron mine, in South Sherbrooke, was closely re- 
4 lated in composition to oligoclase. Since then analyses have been made Oligoclase. 
_\ of the feldspars in diorites from two other localities, and not only were 
3 they found to differ from one another in composition, but neither of them 
;. could be referred to oligoclase. One of them is from ‘“ Hole in the Wall,’ 
in Tudor, and was collected by Mr. H- G. Venvor, in 1866. Itis ofa 
mostly dull, though here and there exhibiting 
a vitreous lustre, and are occasionally 


pale greenish-grey colour, 
erystalline faces which have 


* It may be stated here that specimens of the so-called serpentines from Cape Breton mentioned on 
obb for examination, but proved not to be ser- 


page 9 of your Summary Report, were given me by Mr. Robb | : 1 ut, ‘ 
_ pentines at all. They contain small quantities of a soft steatitic mineral in the joints which, no doubt, 
caused them to be mistaken for serpentines. J j ae? 

_ A supposed serpentine from the shore about two miles from Malignant Cove (near Arisaig, N.S.), was 
found to be simply a diorite with serpentine filling its jomts. Another rock, which it was thought might be 
serpentine, was given me by Professor Bell for examination. It came from Dog Island, Lake Nipigon, and 

its mode of occurrence has already been described (Rept. for 1871-72, p. 104). It was found to contain 
nearly thirty per cent. of carbonates of lime and magnesia. The residue, insoluble in dilute nitric acid, 
after being dried at 100° C., contained 70.84 per cent. of silica and only 2.5 per cent. of water, and is ther¢- 


fore evidently not serpentine. : 
“tA sort Of defile passing through a great wall or cliff of rock 


Analysis of 
feldspar related 
to anorthite, 


Tudor diorite, 


Labradorite 
described by 
Mr. Hoffmann. 


Orthoclase. 
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striated. Weathered surfaces are of a pale rust-colour, but this may be’ 
due to the oxidation of pyrites, small grains of which are scattered — 
through the rock. The hardness is a little above 6, and the specific 
gravity, 3:02, Before the blowpipe it fuses (fus. above 4) on the edges ” 
to a greenish glass. The composition was found to be as follows :— 


Rica ia s.s Pnnys «cve.ciaielainiese's 76 ike aire wines aie ee 47-29 
LLATATTIG wy as ie w ateks pce Av ae heise eee nea ee ete 26:98 
Ferric oxide « .%. o%4..scdcwn G40 cae ee te eee Stee 3-11 

HergOusOXING.). «ah vevse cs a kccnteaccae cee amen 0:91 . 
Waime So Triid van cs a etebe ste naceice ence heen 14-20 
Magnesia ni sisters. Mee bs Sait oad Nee ee ee 0-66 
oda -s tivine eben leh sae setae Rene eee eee 4-64 
OTDADY 5105.3: Nevasa Siphietuley 5 are arciaceeko aati aio ce 0°06 
Water (ign) 40. sents > cn nnnss< apes nak ene 
99°75 


The finely powdered mineral was found to be attacked by hydrochloric 
acid, which in one experiment dissolved 14-64 per cent. The high speci- 
fic gravity and’ the composition appear to indicate that the feldspar is 
impure; but it may, perhaps, be referred to anorthite, and classed with 
the variety known as Bytownite. The oxygen ratio for the protoxide 
bases, sesquioxide bases, and silica, is 1: 2°36: 4:40; while that of the 
Bytownite from Ottawa, analyzed by Hunt, is 1: 2-63: 4-69. _ 

The hornblende of the Tudor diorite is of a dark olive-green colour, and 
much more highly crystalline than the feldspar. The texture of the rock 
moreover, is very coarse ; far coarser, indeed, than is usual with the diorites 
of the region in question. The specimens examined bear no marks of 
stratification, but Mr. Vennor has shown me others from the same cliff 
in which the lines of bedding are distinctly visible. 

The other specimen referred to is from a coarsely crystalline diorite 
(one of Mr. Vennor’s so-called “lotched diorites”) which occuis on the 
sixteenth lot of the third concession of North Sherbrooke. It is a. 
genuine labradorite, and will be described by Mr. Hoffmann in his 
report. Mr, Vennor has also described, in his report, rocks which he — 
regards as forming a transition from diorite to syenite, and which he has 
called syenitic diorites; but no analyses of the supposed orthoclase in 
these rocks have been made, so that the matter cannot be regarded as 
certain. 
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Limestone, Dolomite, and Marl. 


Some time since a specimen of limestone from the twenty-second lot of 
the third range of Wickham (EK. T.), was left at the Geological Survey 


Office for examination its owner, Mr. Touseant Garriepie, of Drummond- 


ville, being anxious to ascertain whether it might be expected to yield a 
hydraulic lime on burning. The limestone is blackish-grey in colour, and 
has a somewhat conchoidal fracture. An analysis showed it to contain, 


Garbonate Of Timesas. secs css cceleee caver eros 10°53 Analysis of 
Carbonate of magnesia........-sseeeeeeeeeeeres 677 hydraulic 
P limestone. 
Carbonate of iron... 16. ee eee seer cere rete terece 3°02 
NUE Ae Se OOOGS COOOL ION IO Ure. 3°85 
TA Cet Mth gid os AS cies ti es seta v¥ pov ohosene ah stefes: ener Se guel2/ 15°95 
100-12 


The dark colour is due to the presence of carbonaceous matter. This, 
however, burns away during calcination, leaving a buff-coloured lime from 
which gelatinous silica separates on treatment with hydrochloric acid. 
Tt will be seen that the limestone does not differ essentially from many 
which are elsewhere employed for the manufacture of hydraulic lime. 
Mr. Garriepie, however, states that he has erected a kiln and burned some 
of the stone, and that it exhibits no hydraulic properties whatever. 
But specimens sent to Montreal show that several kinds of limestone 
have been burned together, and it is more than likely that those in 
charge of the burning have been persons without any experience what- 
ever in the manufacture of hydraulic lime. 

A specimen of a hard rusty-weathering dolomite was also brought to 
the museum by Andrew Bell, Kyq., C. H. It came from the township of 
Rigaud, near to the Rividre a la Graisse, and also to the boundary line 
between Quebec and Ontario, and is probably from the Calciferous forma- 


tion. Its analysis gave, 


Carbonate Of TIME... 6.6 ose. coe ee st cecers eres 39°91 

Carbonate of magnesia....--++-+++r+7** Piatti: 32°85 

Soluble alumina and ferric oxide...» =. Bt otal ie eo OO 

Insoluble matter......-sesesereercrscreree® wees 23°54 

99:86 

The insoluble portion contained, 

<lsaag SERENE a aa : 16°34 

, Alumina and ferric: oxide......+----see-sornere® 14:74 
iia eeremesticrts creme gee * "oni e vive PS - : SIO 1:02 
Magnesiag ..++++++ e000 AOGCOL Mate nth ee COO 


Dolomite. 
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ftans ¥ can be little doubt that this rock would yield hydraulic ined 

the quality of which could, however, only be determined by experiment, 

Marl In the Report of the Survey for 1871-72, Professor Bell mentions 
(p. 106) an “indurated, pink-colored calcareous marl,” which occurs in — 

horizontal beds on the Pikitigouching River. A specimen which he 


requested me to apelree was collected by his assistant, Mr. Lount. It 


contained, ” 
\ 


Dilion. 4:0... shined sheilya'de o'¢ cols bck eae ane te ao aT, 
A Alumina and ferric oxide.>.... .-+sissawxew-'a ext BA 
retiag ; Hime vowignes.44 ITUTVIRTIC rT eee 

Magnesia..... ay5.4 oie dom UO8'0 Fe Ween ee wetness oe Sele 


a Marinoni ie, aid sie, Ak. 4n5 d nlsleinin ality sla cdudeabinkeee ae 
i 


-——— 


101-25 


: be The residue left after treatment with hydrocloric acid amounted to 
age 42: oa per cent. of the rock. 


I have the honour to be, 

el 
Ba - ; Your most obedient servant, 
ee BJ. HARRINGTON, 
me GxoLoaioaL Survey or Canapa, 
e eee Monrreat, 1875. 
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 Sm,—In addition to those analyses which have been inserted in 
the text of accompanying reports, the following have been selected as 


possessing sufficient interest to warrant their being recorded. 


A. Rocks AND, MINERALS. © 
1. Banded Limestone from Ramsay and Lanark. 


_ The analysis of this limestone will be found in Mr. H. Vennor’s Report, 
page 141. As this rock is of considerable interest, a more detailed 
description than that inserted with the analysis is given here. 
The rock has throughout a rather coarsely erystalline-granular struc- 
ture, the grains of which are not very coherent, and is made up of alter- 
nate layers of a white and a light bluish-grey color, in consequence 
_- presenting a panded appearance. These bands are sharply defined; they 
vary in thickness and arrangement, are not always parallel to each 
- other, or perfectly straight, but often corrugated ; also frequently thin- 


: ning out into each other. The fracture of the rock is in general uneven, 
at the juncture of the bluish-grey bands with the white, however, it may 
pe said to be very clean, The whole rock, white and bluish-grey bands 


‘ndifferently, weathers a light brown. The white bands consist of 


ee I ST ee ee ere 


Description of 
limestone. 


Analysis of 
kaolinite, 


which are pretty evenly dispersed throughout these colored bands, which 
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magnesian limestone which has a vitreous lustre, and is subtranslucent, — 
Through it are disseminated very small grains of glassy quartz, and 
equally small crystals of tremolite, the whole amounting to 0°896 per 
cent of these layers. It is worthy of note that in this rock specimen] 
none of the white bands were found to contain a single crystal of tremo- 
lite which could be said to be distinctly visible, as it will be observed” 
further on was the case with the bluish-grey layers, which not only 
contained a far larger proportion of this mineral, but the crystals not” 
unfrequently exceeded half an inch in length. 

The bluish-grey bands consist of a dolomitic limestone, subtranslucent 
and having a vitreous lustre. The color would appear to be due to the 
presence of microscopic scales of graphite, which does not, however, amount __ 
to more than 0-156 per cent of the bands in question. It is mostly dissemi_ | 
nated through, and, to the naked eye, undiscernable crystals of tremolite, 


also contain small grains of glassy quartz. In addition to the small 
crystals of tremolite just alluded to, and which, with the grains of quartz, ~ 
amount to 1:256 per cent of these colored layers, these bands are traversed 
by thin columnar crystals of light-grey colored tremolite, which occur 
parallel to the plane of deposition. In the specimen of rock examined, | 
some of these crystals measured three-quariare of an inch in length; } 
they admitted of being readily detached from their matrix, and were 
found to amount to 1:027 per cent of these bands. 


2. Kaolinite from Acton. 


Of the precise mode of occurrence of this mineral in this locality 
nothing very definite is known. The sender, Mr. John Stewart, of Acton- 
vale, stated that he procured it from the twenty-fifth lot of the fifth 
range of Acton, where it occurs lining cavities in the rock. 

It is composed of minute pearly scales of a yellowish-white color. In | 
eames collected state it is unctuous and plastic. Specific gravity. 
2.577. 


The mineral dried at 100° C. gave :—- 


Ailtta se i. PO eee He hi we 44-604 
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Oxygen ratio for R, O;, Si O,, MOS 2454 


3. Mineral from Elizabethtown, near Brockville. 
This is the mineral referred to by Dr. Harrington in his report, page 
305, as “resembling hisingerite in appearance.” 
It has a hardness of nearly 4. Specific gravity 2.990, structure, Characters of 
~ amorphous, compact. In some places brilliant faces, showing striations ; Elizabethtown. 
color, black; lustre, earthy; fracture, subeonchoidal; streak, light- 
green. Before the blow-pipe fuses a little below 2, affording a magnetic 
globule. Decomposed (after standing some time) by dilute hydrochloric, 
sulphuric, and nitric acids, even in the cold, their relative action being 
in order named. Readily decomposed by cold concentrated hydrochloric 
acid with separation (as in above instances) of silica, as a non-gelatinous 
powder. 
The’ powdered mineral suffers a decomposition at 100° C.—a portion of 
the ferrous oxide passing over into the condition of ferric oxide. The 
analysis was conducted upon the undried mineral. The hygroscopic 
moisture was determined by drying in vacuo over sulphuric acid. 


dais Cai 


iy Siltcatiie css slclclelss 0002 560 NA SES Teo cctaeeuere as 29-069 Analysis. 
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Magnesia. ......+-+++ +++" Sa tarstoussefeiate (a veieriase: 5/21 7-279 
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4, Feldspar (Labradorite) of a Diorite from. North Sherbrooke, — 

49 - Lot 16, Concession 3. 

- —s-'This is a coarse-grained diorite consisting of dark olive-green horn- 
a blende and a white feldspar, the latter translucent, except on weathered 
i portions, when it becomes opaque white; lustre vitreous on the cleavage 


Analysis of 
labradorite, 


Analysis of 
pyrite.” 


Description of 
min water. 
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surfaces, some of which display fine parallel stria. Specific: gravity _ 
2.697. The rock contained no quartz, but small quantities of both a light 
and dark colored mica, 

The feldspar freed as far as possible from all foreign admixture, and 
dried at 100° C., gave:— 
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Oxygen ratio for R O, R, O,,Si0O,—=1: 27 : 6. 


5. Pyrire rrom Lonponperry, Nova Scorta. 
The Mineral dried at 100° C. gave:— 
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B.—MIneraL WaATERs. 


1. Sulphur Spring—Eastman’s Springs, near Ottawa. 


When received this water was perfectly clear; it had a very faint, yel- 
lowish tinge, which; upon reducing the water to a small bulk by evapora-— 
tion, deepened into a bright brown, This color would appear to be due 
to the presence of organic matter. Reaction slightly alkaline. One 
sample of the water forwarded for examination was found to have a 
Specific gravity of 1002-6. Another of more recent collection, however, 
and that of which the following is an analysis, had a specific gravity of — 


a 
a 


follows :—. 
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1001-95. Owing to the very small quantity of the water available for 


analysis, it was not possible to determine the amounts of lithia, phosphoric 
acid; boracic acid or iodine, or to determine the nature of the organic 
matter. The presence of bromine requires confirmation. Baryta is 
present, but in such small quantity as to be undeserving of notice—it 


cannot amount to more than a mere trace. The amount of carbonic acid 


found sufficed within 0:0117 to form bicarbonates with the balance of the 
soda, the lime, magnesia, and iron. It is, however, highly probable that 
a portion of the soda thus calculated is really combined with iodine and 
boracic acid. This spring would appear to belong to the same class of 
waters as those of Caledonia, Varennes, and Fitzroy, which were exam- 
ined by Dr. T. 8. Hunt. Vide Geology of Canada, 1863, page 531. 


The water contains in 1,000 parts :— ~ 
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Less’oxygen equivalent to the chlorine.... sees 


Total, 38-3631 


The foregoing acids and bases are probably com 
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Analysis. 


of combination 
of acids and 
pases. 


bined in the water as Probable state \ 
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Specific gravity 1001-95. 


2. Saline Spring—Eastman’s Springs. 


col pate The quantity of water forwarded was far too small to admit of a com- 
plete analysis. The principal constituents, however, have been estimated, 
leaving the lithia, baryta, strontia, bromine, iodine, and phoshphorie 
acid undetermined. The first sample of this water received had a specific 
gravity of 1020. A subsequent collection, and that of which the follow- 
ing is an analysis, had a specitic gravity of 1019-44. When received it 
had a brownish-yellow color and was turbid; after standing for some 
time it became perfectly clear and colourless; the deposited matter con- 
sisted mainly of ferric hydrate, which had, doubtless, at one time existed 
in the water as ferrous ¢arbonate. The whole of the sodium has been 
calculated as chloride, a portion of the same, however, is present as brom- 
ide and iodide. Again it is inferred that a portion of the carbonic acid 
represented as in combination with lime, is really present in combination 
with a trifling portion of the magnesia and some of the undetermined 
bases. This water would appear to belong to the same class as those of 
Ancaster, Whitby, and Hallowell, (it has, however, a lesser density) 


which were analyzed and reported upon by Dr. T. S. Hunt. Vide Geo- 
logy of Canada, 1863, page 547. 


Analysis, The water contained in 1,000 parts :—— 
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pecific gravity 1019°44. . 
i - ~ Thave the honour to be, aah a e és 
| | , a : ies 
Your most obedient servant, ; a an 
CHRISTIAN HOFFMANN — ie 
Survey of CANADA, sft c 
, May, 1875. 
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